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(57) Abstract: It is intended to provide a method of assaying the kinase activity of a Cdc7-ASK kinase complex with the use of 
the phosphorylation level at the site to be phosphorylated in MCM, which is the substrate of the Cdc7-ASK kinase complex, as an 
indication. Based on this assay method, an eflfect of a test compound on the kinase activity of the Cdc7-ASK kinase complex can be 
also evaluated. A compound inhibiting the above kinase activity is useful as a carcinostatic agent having an excellent specificity to 



cancer. 
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ST. SJWOWM^ (Gl-S^) K»V^Tt^, Cdk-Cyclint«S»<0*>J>/ 

Biol 59:183-194. 1971) K«V^X. Cdc7geg*^-^l±^fef«>'^^«*»«"«» 

S96,*>CSt».fc (Mol. Ml. Biol. 6:1590-1698, 1986: Genes Dev. 15:480-490. 
1998: Ge.es Dev. 16:491-601. 1998) , *fci»SCdc7«*^-«S*«. 
y..^.^ ^^Jfc5Dbf4K^S#i-5ii^>»e'*^•C^^^ (Genetics 131:21-29. 1992: 
Hoi. Cell. Biol. 13:2899-2908. 1993) . 

BeK».t5Dbf4«>3sm.*aM«>-^-e»^'^^^«-t"«^«^'*^''^''*"^™ 

«^^^TV^MExp. Cell Res. 180:41^8. 1989), G 1 - S«IM!8r.»»t 5Cdc7 

J:<,-CStWSftTV>50lol. CelLBiol. 13:2899-2908. 1993: Exp. Cell Res. 
180:419-428. 1989). JSKDM4«(»8artT«He/S tWEK^ffli-^ (Science 
265:1243-1246, 1994) ^ti^b. Cdc7(4«Se;SiC)»^**v5«SSg«*iS« 

j^S.3_K.f5DM©l^C«fe5!ll'-C''^2' («M2000-135090#^, J. Biol. ^ 
ae«.Vol.276, No. 37, 29042-29052,2000) . H37tt, DNA«a«H*6'0on/off 4:^ 
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^mmmmm'T-'^h^o ^Zm. hactivator of S phase kinase(ASK) t 

-^^p^^m V >fcB^x^s^at^wd^ b . cdc7 (Dmmnmm u^^i^Rxm^ v-^/^ 

mfJ^^^i^^^ ^-fe^^tf5^iiMM*&t2^i25'^'feMCM(nii'^i°^°™°^°"® maintenance) ^-g-^: 

i^Txiemm ^Ltiimm^ fitio. Bioi. chem.voi.275, N0.37, 2904 

2-29052. 2000)0 ^(DX^fJ:^n.m'^^. ^mm^hi-i. Cdc7-ASm^lBMm 
r(^J:5>^<ct:td:»fc. Cdc7-Asm'^m::<tS««®eK(^y ^^m^bfix i^/^^m 
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^:l^^m\^. £iLT(^Cdc7-ASKm^#:0^-t-'^S'l4<^?a!l^:^^fel^Mi-^o fcSV^r* 
;*:^P^I*.^^^b'^^:^^Cdc7-ASKm^f^o^^-^^^14l^^^^^^^^^-^^^ 

^g>fb^i^. fc5V^^^Cdc7-ASKm^^^. ^U<f:i^tt^(7) 
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Cl 0] »c®3je*^Cdo7-ASm^fl«tt«'K«>«5t**. 
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cDNA^mSia^y^. 2^^^OT^'i#^: 3 l^^tt^tU^U^o Cdc7-ASK 

m-a-fl^f^. ia^J#^ : >mcm2.z>. #^^r.^^ /mas^y ^m^b-r^o 

#m^^#-f-5'feyv)()^cdc7-ASKm^m^^ox#^6^i-yv^^t:$tv^^i:f*. 
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m^^. Ala. Val. Leu. lie. Pro. Met. Phe. Trpft. V^-ftVfe^'IiT^ 

Gly. Ser. Thr. Cys. Tyr. Asn. Gln^S^tf btbSo fe5V^^:i. MI^T^/m^U 
Asp33J:tmiud5^tf fenSo Ml^. mSl^r ^ /^i: UTf^. Lys. Arg. His 

(o^fj^h-r. •^^^;^©MCM2t>y xm^b-rSo vita^ox, '^f;;^mm\t. ^^m\^ 
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^tt s^wsewi: \.xmm-r^ ^ ^ ^^^^ - e^^MCMa^r ^ / 1 ^ 
mmmmt. w^m^-^ 2i(i^u^o 

i:;^^^:?>^^^(His-Tag). ^-D-;^^^ bV^-^. GST (Glutathione 
S-transferase) . ^^VY^^y^^^ . Myc. Xpress. FUG 

#«rfflV^Sr^^;a5-e^So m^^^ GST^fflV^^{^. ^mUfcg&K^Glutathione 
Sepharose 4B:i& 9 if T^l^JW^^-T 5 ;i i: ^^t?^ So 
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y v*sy vBMbS^trv^fc«^cri, y >-ffi«s*vfc*y ^i^*ti-2>«^« 
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mi^(Dmm^\^. ^M<Dumt^^my''^^^*^x^^o ^^^^^ ^^^^> 

mate^^^l^-^f*^ 7/V:^-Vir^Wy^:^^>T:^-^ (FITC) . n^^^V^ 

.ry^:^i-T;!^-> (RiTc) . :7^=..cy vy V (pe) ^^s^ifbns„ H^^b 
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U^^i,. t VCdc7-ASK«-&ff >^fc»^^«^«^^~ ^^^^^^^ 

„«,Cd.7-AS«^(«**K*«'«-^***^-=-^ ^ ^ ^-^^ ' 

, ■,(r^HH^-i5V^r 5c^<^t: ^Cdc7. feSVM^it b 
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j:oT. y ^^'fWS'l4^fF'(ffiu> cAci-m-ti^^-r^') 'yn\\:^'^timir^o 

hASKSSM^^Jtfi^ ltflBS'l4Sr^-rSRSD. 7^11159 1^*3 ttSCdc7-ASKm^ 

r h if^X^^oxm.-^ bv\ :^^gg©cdc7-ASK^'a'^ 

fc^^}»^§g#?>f*> r<^J:5^1t'a'flc<Z>M5tl-l5E{-^5t»V.TV>5a. Biol. 
ChenuVol.275, No. 37. 29042-29052, 2000) „ J; «9 :ir^6«J(21(:i> fct^f^^^^Xm 
a) -c) 131 U^dS o TEil«^5fdffi U-C. l^ffi V > 5 Cdc7-ASlfji-^^^gtti^« 
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Mt>PI^^tt-f. cDNA. ^/i^DNA. ^^DNA;5S^*tl.So -g^J^f^. ^ FCdc7i^>^^ 

p^j.^ ;^^5/7°a)T'fflV>bn5t FASKi^:?^^^5' F^ 3- F-r 5DNA«. ttfIB 

^)-e)\zmm(D\^^irtl7b>(D^^V^^l-:^'^\'^^^'^^^^^'^^^^- ^^^^^^ 
ASK^e^Sr=i-Fi-5DNAtb-t. SB5^lJ## : 8 tc^bfcitSia^J^SrWi-SDNA^ 

(InvitrogenM^. PhaMingen^fcii) . *fcATCCd>e,A^-rS ^ i: ^"Ct So Cdc7 

^saf^-x?cdc7i?-^^^^i/ ^i:ASKi^ycx^5. Fi:^*i^m$*So iim^tbs^e 
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\^yyyf.yT—^^'^^t\^X\t^ rfJ|S<^pVL1392 (Pharmingen^fcM) ^ pPAK8 
(Clontech^m) . pAcUWBl (Pharmingen^iJ^) . pAcUWSl (Clontech^hM) x pAcAB3 
(Pharmingen^hM) /j:^^fflV>5r So Cdc7i^ h*5<fcmSK 

l.X0t.V\i\ itt^U. pAcUWBl (Pharmingen^m) )&ifO:^i3^->5^-^ 2-0 
^-f-S h^l^^^^T ^ ^-^^ pAcAB3 (Pharmingen^tia) 5^; }f (Orfxi ^— 9 ^ 

t.tc^ /-?d^3.ta T^^/V-XDNAi: Ltft^ BaculoGold Linearized Baculovirus DNA 
(FSiPp^. PhamingenlfcM) s I^^MBaculovirus AcNV DNA (PhanningenltM. 
Invitrogen^fc^) ^.C if ^ffiV^S r t ^ST'# So f74 /^^:^^mm\^^m 

r ica: 9 X ;^:^5i}^ffiv^scdc7-ASK1i^^*:^i^W^#s - ^ So miR^ 

^#(;i-rsfc:i?)l^> cdc7:j3J:•a«ASK©v^■f^^/^^^ fesv>}«;^{;i. M^j^^^J^^/^Sii 
^%^x'i^< r t ^>-e^ So 

S#^t2:f*> eilT<?5XSi2: J: 9 ^ Cdc7-ASK'3f ^m^^^^l^i^Str^i^-rs ^ 

So 

A)t hCdc7f-^c3.rzix htra-Kf SDMi:^ @a^iJ#-^ : 1 0\^^m>r%J^ 
i3^Jd>P>^^SMS^^feif^^^&Wi:mt^6?Jl^lII^5i&Se«^=''-K-rSDNAi:^. 
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ISA)-?!*- iiEiBies^t ^cdc71^^-="^ y^^-v^i>m^^^ t ^ASK 
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5 / staajaf*, ■■ » k^^^ ? y 1 7 4 # b «t s / 3 
2 7e~ 1 5 6 4tt®«sc«ai-5»»asiB5ij-efo5= 5 /ksbju*^ 

■Br5fc*K. 20©Jte^«>raCBBS (y#y-A«^ia5«-Shlne-DalganoE5IJ) 
Sria«-r5tttt«»-e*5. «S«l!l*3V^T, t hC<lc7i, Sam* : 1 0 KT 

^>-(4, »J1S^JV*V>. mmctt. fct^«> S16«C*^fc-t5*pGEX-2T* 
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tt«,KS:^S*5»&Cl*,Cdc7-ASKlS-&*ig»K«*-*— 
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»*«a^»K®e«aaw^*'*s-i*^*^- waft 
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mot if-C<Z>iBM:^^ l^^^^o _ 
trffiV>^. ELISAl^J::5y>'^^li^^^1*^«^^^^™^*^'^'^'^° ^"^^ 

msf*. iE^(?:>^:/^^^^^y ^m^wi^j-^^ cdc7-Asm^#:y >mit^^^(o 

M) ^^i"o 
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J. Sambrook. E. F. Fritsch & T. Maniatis (1989) Molecular Cloning, a 
laboratory n^nual. second edition. Cold Spring Harbor Laboratory Press 

Ed Harlow and David Une (1988) Antibodies, a laboratory manual. Cold Spring 
Harbor Laboratory Press 

^mmt. mmm, (i99b) ^ta^Rwmi -n.ws^tt 



(1) ASKffittK^'f 

ittaeUTV>5(0ginoK.etal.,JBiol. Che^ 276:31376-31387.2001). 5^ 
a»««5H3kl-Himl/Dfpl«. t hCdc7-Dbf4CffiSi-5«^t?fe5. 

a-iVN-c. t ^ASK(!:^5^^Tfcmoti£^limotif-c©*S^*t^a'J^F^'f v-t?*-*- 

BJiJS^: hASK©T5/maa5u*>fo, i73*^e>s49#s 
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GST-TAT-ASK(Minimura)-HA-huCdc7i:V^5^^;^5 K^fmUfc. ^-f GST-TAT-ASK 

gg,^geic^m-<i5^^5'-GST-TATii^i«bfco -^(^^s ASKormKmmmm^-c 

h (NotI) ^^AU M<lHA-Cdc7^#AUfc„ ^©$V^. HA-Cdc7<^EBU 

{^RBS (y^^y^A'^^iB^J-Shine-DalganolH^J) ^#JPUfCo 3i:;^'&RBS(0#Jnicl 
J:?). GST-TAT-ASKd-e>HA-Cdc7*-e-J^tT'ife^^tb. IhiiOO^^i^mJ^d^^ 2o 

SkT<D2<^(D^v4-^-^^^'X. }^ bASK(^cDNA^>^173*-^349#i<^T^/ 

minimum ASK-N (Hindlll) 
CCC AAG CTT GAC ATT A6A TAC TAG ATT GAA : 1 D 

minimvun ASK-C (EcoRI) 
CCG GAA TTC TTT CTT TTT AGG TGT GTC CTT (Ul^m^ : 1 2) 

^ ^^IZYX^ GST-TAT-HindIII-ASK-EcoRI©JlRl-€'^^5^5iaE^ ^ST'"^^ ' ^« 
GST-TATll-<^i5^-^U"C«. pGEX-2T-Tatll-TK-<i5^ ^5'-^fflV^;feo 

1 ir^/md^?>JfeSTATiB^lJ(YGRKKRRQRRK/iB?IJ#-^: 1 3)-d^GS'T-<^ 

mA^^-k.mm^mvx\.^^o TK^Hindin-EcoRiih^ h^mitvx. %m^?cRxm 

*iUT*5V>fcminimum ASKtr^Ai" ^ ^1 ^ d^T'^ So HindIII(D:7 V^AJ^G CTT 
^(D-<i5'i5'--efiEcoRIi?-^ b<Oi-CT«fSl-3FRAME-e#iJ:=i Ki^ 

^iCEcoRI-NotlTiJ^T'iJ^-CAATTGCGGCCGC/iH^J*^ : 1 4)^m^^X^ 
GST-TAT-HimdIII-ASK-EcoRI©EcoRI^Notnc:S^Ufc„ ^V^■C. ^<©:7'7>r-^-Sr 
ffiV>Tt: bCdc7(?5cDNAd^b3- F^^(^>^:^^ii«l©l-:/fco 
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huCdc7-RBS-N(NotI)/@H^iJ#-^: 15 
A TAA GAA TGC GGC CGC TAA Gaa gga gAT ATA CAT atg TAC CCC TAG GAC GTG 

huCdc7C-NotI/gB^'J#-^ : 1 6 
ATAAGAATGCGGCCGCTTATCACAAGCTCATATCTTT 

huCdc7-RBS-N(NotI)(??i^SB^iJ1'> KBSiATGlC+S^-rS^^^r/J^:^^-^'^^^- 

m&.T(DmMmmx-=^- v^n^r^ /mmm\t. mypydvpdyafspqrd (bb^j#-^ 
cdc7\^-^i.-x}t.m^mt^f-^^fsm^^y^f-o ^-r-'^^^m^ 

(2) X'#llbfci-<i^i5^-GST-TAT-ASK(mininiuin)-HA-huCdc7^. :;k;^®C6001on- 

mU 3 T-CX^mx^tc. m^<DOmom.S\zti:otct:i^X% mG^lMz.fj: 
5 J; 5 ^zmv \..^(b \ZLZ^mmm Vt^o m^^'^^X^^ m^^. 20ml(^buf f erA 
(40idM Hepes/K0H[pH7.6] ImM EDTA, 40 niM potassium glutamate. 1094 glycerol. 

inMOTT) \mm\.tco m=^mmmxmm^^m\^fm. m't^x-^m^m^tnim 

(Pf^^m^) K^mVit. pr^'I4®^lJ:lml<^glutathione Sepharose 4B^^n 
UfCo 4»C-Cl^^dK«^Ufc#. ^,L^^^ J: oTglutathione Sepharose 4B^lHl 
IRU mM^^Mm^Xh^x£feT^XX<m^\^f^o 9i.^Vv--i.© 2 O^g*^ 
±(DbufferA^^V\ ^ffl|g<??OD280;6S0. OmTl^^^S*-e!5fe#U^o ^©^^ 20 mM 
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gl,rtathione*«*i-Sbuffe.A.51t«iV^T60-glutathione%*^1-5bufferA 

5 0kDa) Itt-Cdc7 »6BkDa) 4«S^S^^-CV^5 :i i*5«^SHfc. 

(4) aHSKiSMCB2(l-130)©36Si:!BS 

J^l^t c.ll*»^, ISOGEN (=^^*V-:^-VCatNo. 311-02601) *fflV^Ttotal 
RHASrHWb, You*ime First-Strand Beads (r--V^ A7r.V^VrttCat No. 
27-9264-01) *fflV>ToIWA*fmUfc. ^©cDNAS:jimt ^T, Expand High 
Fidelity PCRSyste. y ^^Ca No. 1732-650) tTIE^)^? 

^^-S:fflV^Xt Hlo»2(l-130)«> oDNAS^««bfc.»6^^fc390bp.DPCES^**1W 

w«BaMnj:xhoi^iB««, ^0<oaim'<^^-^*sp«^-«-i 

#^,3^fcolm©ia511i)'^t MMI2(l-l30)-C-fc5ra:«:»^l'fc- 

Forward : 6' -CAC GGA TCC ATG GCA TK AGC CCG GCC CA-S' : 1 8) 

Reverse ■ 5' -CTG CTC GAG CAT CGC TGT CAT ACA GGA GCC-3' (SB?1J#* : 1 9) 
«CII2(l-130)/pGEX-4T-l**li«DH5aC, m«mmV1t, *«>^®*30t:^«S5 

m» (eoonM) m8c*otet^5^«afe*2o^KT.f- 

^««to.2-«^45i5«™*J«^- 2ot:, i6*ra«S«. 

^r^^immmi m. o. mrito-^m i-p«sf) t?.tA.su. 

«^»»«:4ToTOST-fusion Mc^(l-130) »r»ttBi^K&5 ^ t &«^>^fc. 
2^«GSH-Sepharose 4B (T-v-^^^y r.WVr) 

*iRtniU&«, e« Trls-HCl PH7.9, 0.6M NaCl. 5rf imidazole) 

-eafcSt »tHtS(10»M Glutathione, 50- Tris-HCl, pH9. 6) T;2mlf Ol0*«ffl U 
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-3 5- 

gS^^.^MCM2#^^^^^^V^fcWestemBlottingl.^ 9 . GST-fusion MCM2 (1-130) 
(5) )JC1E(D«E!) >'iWfc«6ffi:«3»^ 

#<#S-r5»S:8^BT (Fl, F2. F3. F4, F5. F6 NFl. NF2) SjEbfe. 
0.3-0.36MNaCU.»ffl§H5lf-^'PI»*^-'VUa«rU*«KS:eTS*T*. 
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= ,^,v;.9^*SVM4glutathlone Septarose bead.* 9 ^^aff inity«*» 

ffls^s,. 7«t«*y vaa(si7)tt, N^sisor^/m^y-^^^v 
^,*s*KS'3v^■c. t MK.i2»N*jgi3or5y» <mim^: 1) *^e.fts®eK 

(6) sty ^®'lt'<7'9^ 

Cdo7-ASm^*." hMc^^nSi^*"-- i 



y-^Kft-^^/^K Wc^ospho-sntB-T) : C8GNDPLTS(p)S CSa59#» : 2 
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0) 

0V :/^>ft:-<:7'^ K (Mcin2-S17i:|B-r) : CRGNDPLTSS (iB^IJ## : 2 1) 

asf*. -^^^ K^^^ y r-iS' 

V. ^;^->J^PlfV. ^^VT::^^^^^5fflV^e,I^S^5> ^Hfi^^V'T^i^ (keyhole 
lilpet hemocyanin, ^XV^ > CALBIOCHEM^) ^fflV>fCo ^#^^^V^ 
phospho-Hs-S83tKLH^^^^J-^fe^MBS (m-maleimidobenzoyl- 
N-hydroxysuccinimide ester. SIGMA^m) ^ffiV^X*^^'a^^^^. 
KLH-Mcm2-phospho-S17^'^^ b:^o 

KLH-Mcn£-phospho-S17 20 ;.g/100 ^l^X.^^ Mg/100 ;z l^^^^^tt^i^'¥ 
^i:,^'^^7.(0\mtt>1t.^(0^mm^^tt.. rtul^lOO /.l^^n^ h^^ri^^^ 
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^r^5fcftClMTrlrfCl(pH7.6)-e*5AS:¥««bfc. T'n,-*^^''*, PBS 

Caufc. PBS/0. l«TrltonX100TJ?fcitUfc«, *9 AeSMIUTV^smV VBSfc 
^y9^m*Sr. 0. 17 M glyclne-flCl ( pH2.5 )T?»mi-&. SUi bftStft^tiSC*. 
CmTris-HCl(pH8.0)*ii*lM^-Cl>?Pb, PBS CSUTSWU, 
«c^^ho=ph<.S17St»»WtUfc. PBS 

t £ 5 .8Blc»2-,hospho-S17^»Si»=Pmff«i-5#y vmifc-^T-^ Kt t>KJSi- 

*9A&#a?)-r5. »lR*9AS:PBS/0.1«TritonX100-ei!fe)tU 
»«ffl*9A(^fe-&l.fcWt4. 0.17 M glycine-HCl ( pH2.6) ^SfflUfc. » 

»OTBS/0.WTritonX100TWtU * » ^Kft-^^^ Fttt^ 
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1 A g/»i K*5 1 5 CO. 1 mtmm K.mt>vit. iftsnusAffl 

6« sucrose. 0. 1% NaN/PBS) l^fefcOBOO m1 f ^^^^-^^ ^ 

^Vviift-^^^F (Mc^-Phospho-SIT) Hffi1b^V-Mt, 

a,^ sty vKft-^ P ^ '-^ '^^'''^^^ "^^""^^ 

*ufc. ^fi'" . 

PBSr 41iI»ii»*Ufc. Horseradish Peroxid.se(HKP) 

IgG{H.L-chal,0 oo„j. Peroxidase (MBLtt® *fflvsfc. 2^S*K.S«*»-C, 
PBS-C 4 |iIEU.i)6»Ufc. ?B6S« (760 mMTIIB, Tetra.ethylben.idxne ) 

^ ^ B h V -^f-*fflv^t. 450 nmKKttSKJtflESraiSl'fc- 

^„^^hospho-S17S<**. -/"I *.64«i-oa«6SC* 
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5*^y vBS'(t'<^^F (Mob2-S17) iJtKi U-Cftff-fc. 
0.1MM»ililSHS «:fflV^TGST-l.^ (l-130a.)»J:«iSI-Mc^ (l-80aa)*5 

4 Wr-SftiSff bfc, «!fW*»«. (1«BSA, 6» 

sucrose, 0. IX NaN/PBS) l?t*,fct)200 Mli-o^^ft^T, ^S^l SIBS 

(1-130 aa)33tt^T-lfclii2 (1-80 aa) SrB^B-fB^fc" 

y3>-tf+Vh*'^^-5^'KGST-«cna(l-130 aa), GST-lfam2(l-80 aa)fc5V>t±* 
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-04 @BUi+»K»?*''fc. Horseradish Poroxidas.(H8P) tymSil^fcttf 

(29cSt#. MBLtt) *PBS-eiO0O«K*«U C*uS:«-i'=c/v 

SSHli y =ave-^-X b*- V/^i'SGST-Mcm2 (1-130 aa)«S«fe^ff*UV^r 

CtKi-oX, GSr-Mcm2 (10-20 aa) t.*SI!IS«C«'tSaS«'loi: btaW-rS 
i|S<DGST-«c.a(l-130aa) t S0lcm2-phospho-S17 #y ^' P-^/Vtt*S:fflV>5 

igi(fStttt2*(c*5»SSJEttS: 1 0 0 i+5<aM«)iStteOO^^fc« 0. 1 ril 
^t±90«©iSe**U, l»ME^3V^TBlfK«t4^9 1-l-*''•^>'^^= ««« 
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(1-130 aa)i«ff^V- 1^ tRMc^-phospho-S17#y ?P-^^V^**ffl>'>fc. I» 
e.4«lSS<DCdc7-ASK«-&<* Wta, W) , ^ttaCdc7-ASK«^# (KD) 

1 ;.groy=.^l?-*-l-b^'V'^^'S<KT-Mc»2 (1-130 aa)K, 1« W) *^5>2«i" 
(»hat»antt» Cb^-^^U 2« by^P^WK, 0.02»/o Na.P,0, 
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y ^^mfb^^t^^mW^J^ UT^??tb^K-252a (CALBI0CHEM^m)*5j:t^staurosp 

>(i^^^--^QfSi}^. mt^fSi^)^ymam(owmn\^y^-x^^^^^^'^'' K-252a 

^gr^i^-a^U ^ft%50 /ilJClU^o rtbSrGST-Mcm2 (1-130 aa) ^Sr@+S>fbUyS:^ oi/V- 

^fe^^ni 8 ic^-To 8 ia^j^in^>5:v>»^(D^^lis^ 10 0 

fi^PWHtC^) -e^Ufdo #|JlW^J<Z5K-252a^staurosporinet:i#M'l4<^^V>'3f-^ 

(z>iJi.#^jTfe 6 r ^ . cdcT-ASKm-a-f^^}^ i^m\:.^^-^^mMmmu 

-r^^^-b^^ hML. IC50fiit^# h 1>2 ju M-efco fCo Roscovitine. Olomoucine. 

*5a;tj?uoi26r*fi. cdc7-Asiat^#:i-*r-r5^^«fe#^''^P-B-^^«^^^^^^=^*^ 

ofco Roscovitine. *3 J;m)lomoucine{:i. cdk2 inhibitor T'fe^o :^ fc:U0126}:iMAP 
kinase inhibitor-t?fcSo •€ia«^Jf*Cdc7-ASKm^^*^<^«'l4^P-a^ 

U^j;v^^i!^^UTv^?,o ^(^r ^^o^^,. ^|^iJ:cdc7-ASKm'g'#:© P v^^fc^i^P-a 
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brv^S^i::6S!9e>^>l^^tbTV^^(Gene 1998 Apr 28 ; 211 (1) : 133-40 A hui«an 
homolog of the yeast CDC7 gene is overexpressed in some tumors and transformed 
cell lines. Hess GF. Drong RF. Weiland KL. Slightom JL. Sclafani RA. 
HoUingsworth RE. Cancer Research. Phannacia. Upjohn, Inc. . 301 Henrietta 
Street. Kalamazoo. MI 49001, USA.)o Ufc^^oT.fc?>^»^ii9»tl^.Cdc7-ASK 

bfcdSoT.:*:^l9^;^^fel^^--CW«-rsri:;65-T?#5Cdc7-ASK<^^-^--^^^1^ 

mw-^-^-tvx^nmxh^. ^mmi-i^n^i^^ cdc7-ASK(^'^-^-'^?sft 
^^m^cdc7-KSK^')'-^^^^m^^m.h^^^^^^ 

O^y, ^ y Cdc7-ASK^^6ej J; Ufd^l^^-T Sti^^^^^^^^^^ 

<o^^\zy^^X^^. Cdc7-ASK^^6^i:i-5Cii:J*> <i^<omm^'r--^ 

(cdk-cyciin;^^ ^) ^gew^^^i^-rsr a^i^j^b^T^^^^i 5'&^im^'r-rs„ 

t a^X^ So Cdk-Cyclin;05#< (DmU^^^i^i-oX^ T ^ D -^#^l^-CV^S 
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cac7-ASK.B^«i*.-~^^^'-^=-^*'^-''^^^-^'^**^^*^*'* 
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*58BB«>*iSKi*^«< Cdc7-ASKa^tB« 

,^s^v^TjiK*t^fc«c7-ASK»^ffStt^*K^sRse!!te,J=iB*s>^*«^ 

^gi-C*»Wtt,Cdc7-ASKa^*6V^ttCdc7-ASK«^^mtt«.S^(^i-=■^'-'^ 



wo 03/076623 A ^ PCT/JP03/02918 
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1. ik(OJM^^t^^ cdc7-Ksm^i^(o^') — '^f^^<om^:^^o 
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a) ia^j#-§- : 1 \z.^WL<Dr ^jw^n(o 1 7'(a:o-fe y >'as^-^^> d^o^^ 



wo 03/076623 ^ ^ PCT/JP03/02918 
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1 4. IB^iJ*-^: 1 0lcfa«(Dr5:/mia^iJd^bj'j:6> it i 3 Ij:|B«<o>3< y 
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SEQUENCE LISTING 



<110> Japan Science and Technology Corporation 
MASAI, Hisao 

Medical and Biological Laboratories Co. , Ltd. 

<120> A Cdc7-ASK kinase complex, a substrate thereof, a 

specific antibody thereof, and a method for screening 
of a compound having the activity which inhibit the 
Cdc7-ASK kinase using them. 

<130> M3-A0201P 

<140>. 
<141> 

<150> JP 2002-067702 
<151> 2002-03-12 

<160> 21 

<170> Patentin Ver. 2. 1 



<210> 1 
<211> 130 
<212> PRT 
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<213> Homo sapiens 



<400> 1 

Met Ala Ser Ser Pro Ala Gin Arg Arg Arg Gly Asn Asp Pro Leu Thr 

10 15 



Ser Ser Pro Gly Arg Ser Ser Arg Arg Thr Asp Ala Leu Thr Ser Ser 



20 



25 



30 



Pro Gly Arg Asp Leu Pro Pro Phe Glu Asp Glu Ser Glu Gly Leu Leu 

40 45 



35 



Gly Thr Glu Gly Pro Leu Glu Glu Glu Glu Asp Gly Glu Glu Leu lie 



50 



55 



60 



Gly Asp Gly Met Glu Arg Asp Tyr Arg Ala He Pro Glu Leu Asp Ala 



80 

65 



70 75 



Tyr Glu Ala Glu Gly Leu Ala Leu Asp Asp Glu Asp Val Glu Glu Leu 

90 95 



85 



Gin Arg Glu Ala Ala Glu Arg Ala Met Arg Gin Arg Asp 
100 



Thr Ala Ser 

105 



Arg Glu Ala Gly Arg Gly Leu Gly Arg Met Arg Arg Gly Leu Leu Tyr 
115 



120 125 
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Asp Ser 
130 



<210> 2 
<211> 3379 

<212> DNA 

<213> Homo sapiens 



<220> 
<221> CDS 

<222> (31).. (2709) 



<400> 2 

aattccgcgg aatoatogga atcctteaoo atg gca tee age eog gee eag egt 64 

get Ala Ser Ser Pro Ala Gin Arg 



1 5 



egg ega gge aat gat eet ete aee tee age eet gge ega age tee egg 102 
Arg Arg Gly Asn Aap Pro Leu Thr Ser Ser Pro Gly Arg Ser Ser Arg 



iR 20 
10 15 



cgt act gat gcc etc acc tec age eet gge egt gae ett cca oca ttt 
Arg Thr Asp Ala Leu Thr Ser Ser Pro Gly Arg Asp Leu Pro Pro Phe 
25 30 35 40 



150 
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gag gat gag tec gag ggg etc eta gge aca gag ggg cec ctg gag gaa 198 
Glu Asp Glu Ser Glu Gly Leu Leu Gly Thr Glu Gly Pro Leu Glu Glu 
45 



50 55 



gaa gag gat gga gag gag etc att gga gat gge atg gaa agg gac tac 246 
Glu Glu Asp Gly Glu Glu Leu He Gly Asp Gly Met Glu Arg Asp Tyr 
60 



65 70 



cge gee ate eca gag ctg gac gee tat gag gee gag gga etg get etg 294 
Arg Ala lie Pro Glu Leu Asp Ala Tyr Glu Ala Glu Gly Leu Ala Leu 
75 80 85 

gat gat gag gac gta gag gag etg aeg gee agt ega agg gag gea gea 342 
Asp Asp Glu ASP Val Glu Glu Leu Thr Ala Ser Arg Arg Glu Ala Ala ^ 



90 



95 100 



gac ggg eea tge gge aeg gtg aec ggg age tgg eeg ggg ctg gge gea 390 
Asp Gly Pro Cys Gly Thr Val Thr Gly Ser Trp Pro Gly Leu Gly Ala 



105 



110 115 120 



tge gee gtg gge tee tgt atg aca gcg atg agg agg aeg agg age gee 438 
Cys Ala Val Gly Ser Cys Met Thr Ala Met Arg Arg Thr Arg Ser Ala 
125 130 135 

ctg eee gea age gee gee agt gga gee gge aeg gag gac gge gag gag 486 
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Leu Pro Ala Ser Ala Ala Ser Gly Ala Gly Thr Glu Asp Gly Glu Glu 
140 145 

gac gag cag atg att gag age ate gag aae etg gag gat ete aaa gge 534 
Asp Glu Gin Met He Glu Ser lie Glu Asn Leu Glu Asp Leu Lys Gly 
155 160 

cae tet gtg ege gag tgg gtg age atg geg gge eee egg etg gag ate 582 
His ser Val Arg Glu Trp Val Ser Met Ala Gly Pro Arg Leu Glu He 
170 17B 

cae eae ege tte aag aae tte etg ege aet eae gte gae age eae gge 630 
His His Arg Phe Lys Asn Phe Leu Arg Thr His Val Asp Ser His Gly 

190 195 200 

185 1^" 

eao aac gtc tte aag gag ego ate age gac atg tgc aaa gag aae ogt 678 
His Asn Val Phe Lys Glu Arg lie Ser Asp Met Cys Lys Glu Asn Arg 



205 



210 216 



gag age etg gtg gtg aae tat gag gao ttg gca gee agg gag eae gtg 726 
Glu Ser Leu Val Val Asn lyr Glu Asp Leu Ala Ala Arg Glu His Val 
220 



225 230 



.tg gee tae tte etg eet gag gca ecg geg gag etg etg eag ate ttt 774 
Leu Ala Tyr Phe Leu Pre Glu Ala Pre Ala Glu Uu Leu Gin He Phe 
235 



240 245 
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gat gag get gcc ctg gag gtg gta ctg gcc atg tac ccc aag tac gac 822 
Asp Glu Ala Ala Leu Glu Val Val Leu Ala Met Tyr Pro Lys Tyr Asp 



250 



265 260 



ego ate aco aac oao ate cat gte ege ate tee eae etg eet etg gtg 
Arg lie Thr Asn His He His Val Arg He Ser His Leu Pro Leu Val 
266 ^0 

I 

gag gag etg ege teg etg agg eag etg eat ctg aae eag etg ate cgc 
Glu Glu Leu tag Ser Leu Arg Gin Uu His Leu Asn Gin Leu He Arg 
286 

aec agt ggg gtg gtg aec age tgc aet gge gte etg eee eag ete age 
Thr ser Gly Val Val Thr Ser C,s Thr Gly Val Uu Pro Gin Uu Ser 



870 



918 



966 



300 



305 310 



atg gte aag tae aae tge aae aag tge aat tte gte etg ggt eet tte 1014 
Mot Val Lys Tyr Asn Cys Asn Lys Cys Asn Phe Val Leu Gly Pro Phe 
315 320 526 

tge eag tee eag aae eag gag gtg aaa eea gge tee tgt cet gag tgc 1062 
Cys Gin Ser Gin Asn Gin Glu Val Lys Pro Gly Ser Cys Pro Glu Cy^ 
330 335 340 



1110 
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Gin Ser Ala Gly Pro Phe Glu Val Asn Met Glu Glu Ihr He lyr Gin 

346 3B0 366 360 

aac tac oag cgt ate cga ato cag gag agt oca ggc aaa gtg gcg get 1158 
Asn Tyr Gin Arg lie Arg He Gin Glu Sar Pro Gly Lys Val Ala Ala 
366 370 375 

egg egg etg cee ego tec aag gae gee att ete oto gea gat etg gtg 1206 
Arg Arg Leu Pro Arg Ser Lys Asp Ala He Leu Uu Ala Asp Uu Val 
380 386 390 

gae age tge aae gea gga gae gag ata gag etg aet gge ate tat eae 1264 
ASP Ser Cys Asn Ala Gly Asp Glu He Glu Leu Ihr Gly He Tyr His 
396 400 

aao aae tat gat gge tec cte aac aet gee aat gge ttc eet gtc ttt 1302 
Asn Asn lyr Asp Gly Ser Leu Asn Thr Ala Asn Gly Phe Pro Val Phe 
410 415 420 

gee aet gte ate eta gee aae cae gtg gee aag aag gae aac aag gtt 1350 
Ala Thr Val He Uu Ala Asn His Val Ala Lys Lys Asp Asn Lys Val 



425 



430 436 440 



get gta ggg gaa etg ace gat gaa gat gtg aag atg ate act age ete 1398 
Ala Val Gly Glu Leu Thr Asp Glu Asp Val Lys Met He Thr Ser Uu 
445 



460 456 



0 
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tec aag gat cag cag ate gga gag aag ate ttt gee age att get ect 1446 
Ser Lys Asp Gin Gin lie Gly Glu Lys He Phe Ala Ser He Ala Pro 
460 465 470 

tee ate tat ggt eat gaa gae ate aag aga gge eet get etg gee etg 1494 
Ser He Tyr Gly His Glu Asp He Lys Arg Gly Pro Ala Leu Ala Leu 
475 480 485 

tte gga ggg gag eee aaa aae eea ggt gge aag eae aag gta egt ggt 1542 
Phe Gly Gly Glu Pro Lys Asn Pro Gly Gly Lys His Lys Val Arg Gly 
490 495 500 



gat ate aae gtg ete ttg tge gga gae eet gge aea geg aag teg eag 
Asp He Asn Val Leu Leu Cys Gly Asp Pro Gly Thr Ala Lys Ser Gin 
505 510 



1590 



515 520 



ttt ete aag tat att gag aaa gtg tee age ega gee ate tte aee aet . 1638 
Phe Leu Lys Tyr He Glu Lys Val Ser Ser Arg Ala He Phe Thr Thr 
525 530 535 



1686 



gge eag ggg gcg teg get gtg gee gte aeg geg tat gte eag egg eae 
Gly Gin Gly Ala Ser Ala Val Ala Val Thr Ala Tyr Val Gin Arg His 
540 545 550 



eet gte age agg gag tgg aee ttg gag get ggg gee etg gtt etg get 1734 
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Pro Val Ser Arg Glu Trp Thr Leu Glu Ala Gly Ma Leu Val Leu Ala 
555 560 565 



1782 



1830 



1878 



gac cga gga gtg tgt etc att gat gaa ttt gac aag atg aat gac cag 
Asp Arg Gly Val Cys Leu He Asp Glu Phe Asp Lys Met Asn Asp Gin 
570 575 580 

gac aga acc age ate cat gag gee atg gag eaa cag age ate tee ate 
Asp Arg Thr Ser He His Glu Ala Met Glu Gin Gin Ser He Ser He 
585 590 595 600 

teg aag get ggc ate gtc acc tec ctg cag get cge tge acg gte att 
Ser Lys Ala Gly He Val Thr Ser Leu Gin Ala Arg Cys Thr Val He 
605 610 615 

get gee gee aae ece ata gga ggg cge tac gac ecc teg ctg act ttc 
Ala Ala Ala Asn Pro He Gly Gly Arg Tyr Asp Pro Ser Leu Thr Phe 
620 625 630 



tct gag aae gtg gac etc aca gag ecc ate ate tea cge ttt gac ate 1974 
Ser Glu Asn Val Asp Leu Thr Glu Pro He He Ser Arg Phe Asp He 
635 . 640 645 

ctg tgt gtg gtg agg gac acc gtg gac cca gtc cag gac gag atg ctg 2022 
Leu Cys Val Val Arg Asp Thr Val Asp Pro Val Gin Asp Glu Met Leu 
650 655 660 



1926 
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gee cgc ttc gtg gtg ggc age cac gtc aga cac cac ccc ago aac aag 2070 
Ala Arg Phe Val Val Gly Ser His Val Arg His His Pro Ser Asa Lys 
665 670 



675 



gag g« gag ggg ctg gcc aat ggc age get get gag coe gee atg eee 2U8 
Glu Glu Glu Gl, Leu Ala Asn Gl, Ser Ala Ala Glu Pro Ala Met Pre 
685 



690 



aac acg tat ggc gtg gag ccc ctg ccc cag gag gtc ctg aag aag tac 2166 
Asn Thr Tyr Gly Val Glu Pro Leu Pro Gin Glu Val Leu Lys Lys Tyr 
700 



705 710 



ate ate tac gcc aag gag agg gtc cac ccg aag etc aac cag atg gac 2214 
He lie Tyr Ala Lys Glu Arg Val His Pro Lys Leu Asn Gin Met Asp 



715 720 725 



cag gac aag gtg gcc aag atg tac agt gac ctg agg aaa gaa tct atg 2262 
Gin ASP Lys Val Ala Lys Met Tyr Ser Asp Leu Arg Lys Glu Ser Met 



vqc 740 

730 



geg aca ggc age ate ccc att acg gtg egg eac ate gag tec atg agt 2310 
Ala Thr Gly Ser He Pro He Thr Val Arg His He Glu Ser Met Ser 

7^0 755 760 

745 750 



2358 
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His Gly Gly Gl, Pro Arg Ala His Pro Ssr Ala Gly Leu Cys Asp Arg 
765 "0 

aga cga cgt caa cat ggc cat ccg ogt gat got gga gag ctt cat aga 2406 
Arg Arg Arg Gin His Gly His Pro Arg Asp Ala Gly Glu Leu His Arg 
780 786 "0 

cac aca gaa gtt cag cgt cat cgc age atg cgc aag act ttt gcc cgc 2464 
His Thr Glu Val Gin Arg His Arg Ser Met Arg Lys Thr Phe Ala Arg 
795 800 805 

tac ctt tea ttc egg cgt gac aac aat gag ctg ttg etc ttc ata etg 2602 
Tyr Leu Ser Phe teg Arg Asp Asn Asn Glu Uu Leu Leu Phe He Leu 
810 820 

aag cag tta gtg gea gag cag gtg aca tat cag cgc aac cgc ttt ggg 2650 

Lys Gin Leu Val Ala Glu Gin Val Thr Tyr Gin Arg Asn Arg Phe Gly 

826 

gee cag cag gac act att gag gte cet gag aag gae ttg gtg gat aag 2598 
Ala Gin Gin Asp Thr He Glu Val Pro Glu Lys Asp Uu Val Asp Lys 
846 860 856 

get cgt cag ate aac ate cac aac etc tct gea ttt tat gac agt gag 2846 
Ala Arg Gin He Asn He His Asn Uu Ser Ala Phe Tyr Asp Ser Glu 
860 866 870 
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etc ttc agg atg aac aag ttc age cac gac ctg aaa agg aaa atg ate 2694 
Leu Phe Arg Met Asn Lys Phe Ser His Asp Leu Lys Arg Lys Met He 
875 880 885 

ctg cag cag ttc tga ggccctatgc eatceataag gattccttgg gattctggtt 2749 
Leu Gin Gin Phe 
890 

tggggtggtc agtgccctct gtgctttatg gacacaaaac cagagcactt gatgaactcg 2809 
gggtactagg gtcagggctt atagcaggat gtctggctgc acctggcatg actgtttgtt 2869 
tctccaagcc tgctttgtgc ttctcacett tgggtgggat gccttgccag tgtgtcttac 2929 
ttggttgctg aacatcttgc cacctccgag tgctttgtct ccactcagta ccttggatca 2989 
gagctgctga gttcaggatg cctgcgtgtg gtttaggtgt tagccttctt acatggatgt 3049 
caggagagct gctgccctct tggcgtgagt tgegtattca ggctgctttt gctcgctttg 3109 
gccagagage tggttgaaga tgtttgtaat egttttcagt ctcctgcagg tttctgtgcc 3169 
cctgtggtgg aagaggcacg acagtgccag cgeagcgttc tgggctcetc agtcgcaggg 3229 
gtgggatgtg agtcatgcgg attatecact cgccacagtt atcagetgcc attgetcect 3289 
gtctgtttcc ceactctett atttgtgeat tcggtttggt ttctgtagtt ttaattttta 3349 

3379 

ataaagttga ataaaatata aaaaaaaaaa 



<210> 3 

<211> 892 

<212> PRT 

<213> Homo sapiens 
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<400> 3 

Met Ala Ser Ser Pro Ala Gin Arg Arg Arg Gly Asn Asp Pro Leu Thr 

1 5 10 1^ 

Ser Ser Pro Gly Arg Ser Ser Arg Arg Thr Asp Ala Leu Thr Ser Ser 
20 25 30 

Gly Arg Asp Leu Pro Pro Phe Glu Asp Glu Ser Glu Gly Leu Leu 



Pro 



40 45 



35 

Glu Gly Pro Leu Glu Glu Glu Glu Asp Gly Glu Glu Leu He 



Gly Thr 
50 

Gly Met Glu Arg Asp Tyr Arg Ala lie Pro Glu Leu Asp Ala 



55 60 



70 75 80 



Gly Asp 
65 

Tyr Glu Ala Glu Gly Leu Ala Leu Asp Asp Glu Asp Val Glu Glu Leu 

85 90 95 

Thr Ala Ser Arg Arg Glu Ala Ala Asp Gly Pro Cys Gly Thr Val Thr 

100 105 110 

Gly Ser Trp Pro Gly Leu Gly Ala Cys Ala Val Gly Ser Cys Met Thr 

115 120 125 

Ala Met Arg Arg Thr Arg Ser Ala Leu Pro Ala Ser Ala Ala Ser Gly 

130 135 
Ala Gly Thr Glu Asp Gly Glu Glu Asp Glu Gin Met lie Glu Ser He 

mo 155 160 

145 150 

Glu Asn Leu Glu Asp Leu Lys Gly His Ser Val Arg Glu Trp Val Ser 

165 170 175 

Met Ala Gly Pro Arg Leu Glu lie His His Arg Phe Lys Asn Phe Leu 
180 185 190 
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Arg Thr His Val Asp Ser His Gly His Asn Val Phe Lys Glu Arg He 

195 200 205 

Ser ASP Met Cys Lys Glu Asn Arg Glu Ser Leu Val Val Asn Tyr Glu 
210 215 220 



ASP Leu Ala Ala Arg Glu His Val Leu Ala Tyr Phe Leu Pro Glu Ala 
225 230 235 240 

Pro Ala Glu Leu Leu Gin He Phe Asp Glu Ala Ala Leu Glu Val Val 

245 250 255 

Leu Ala Met Tyr Pro Lys Tyr Asp Arg He Thr Asn His He His Val 



260 265 270 



Arg He Ser His Leu Pro Leu Val Glu Glu Leu Arg Ser Leu Arg Gin 

275 280 285 

Leu His Leu Asn Gin Leu He Arg Thr Ser Gly Val Val Thr Ser Cys 



290 295 300 



Thr Gly Val Leu Pro Gin Leu Ser Met Val Lys Tyr Asn Cys Asn Lys 



305 



310 



315 



320 



Cys Asn Phe Val Leu Gly Pro Phe Cys Gin Ser Gin Asn Gin Glu Val 

325 330 335 

Lys Pro Gly Ser Cys Pro Glu Cys Gin Ser Ala Gly Pro Phe Glu Val 

340 345 350 

Asn Met Glu Glu Thr He Tyr Gin Asn Tyr Gin Arg He Arg He Gin 

355 360 365 

Glu Ser Pro Gly Lys Val Ala Ala Arg Arg Leu Pro Arg Ser Lys Asp 
370 375 380 

Ala Asp Leu Val Asp Ser Cys Asn Ala Gly Asp Glu 



Ala He Leu Leu 
385 



390 395 400 
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He Glu Leu Thr Gly He Tyr His Asn Asn Tyr Asp Gly Ser Leu Asn 

405 410 415 

Thr Ala Asn Gly Phe Pro Val Phe Ala Thr Val He Leu Ala Asn His 

420 425 430 

Val Ala Lys Lys Asp Asn Lys Val Ala Val Gly Glu Leu Thr Asp Glu 

435 440 445 

Asp Val Lys Met He Thr Ser Leu Ser Lys Asp Gin Gin He Gly Glu 

450 455 460 

Lys He Phe Ala Ser He Ala Pro Ser He Tyr Gly His Glu Asp He 
465 470 475 480 

Lys Arg Gly Pro Ala Leu Ala Leu Phe Gly Gly Glu Pro Lys Asn Pro 

485 490 495 

Gly Gly Lys His Lys Val Arg Gly Asp He Asn Val Leu Leu Cys Gly 

500 505 510 

Asp Pro Gly Thr Ala Lys Ser Gin Phe Leu Lys Tyr He Glu Lys Val 

515 520 525 

Ser Ser Arg Ala He Phe Thr Thr Gly Gin Gly Ala Ser Ala Val Ala 

530 535 540 

Val Thr Ala Tyr Val Gin Arg His Pro Val Ser Arg Glu Trp Thr Leu 
545 550 555 560 

Glu Ala Gly Ala Leu Val Leu Ala Asp Arg Gly Val Cys Leu He Asp 

565 570 575 

Glu Phe Asp Lys Met Asn Asp Gin Asp Arg Thr Ser He His Glu Ala 

580 585 590 

Met Glu Gin Gin Ser He Ser He Ser Lys Ala Gly He Val Thr Ser 
595 600 605 
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Leu Gin Ala Arg Cys Thr Val He Ala Ala Ala Asn Pro He Gly Gly 

610 615 620 

Arg Tyr Asp Pro Ser Leu Thr Phe Ser Glu Asn Val Asp Leu Thr Glu 

fioo 635 640 

625 630 

Pro lie He Ser Arg Phe Asp He Leu Cys Val Val Arg Asp Thr Val 

645 650 655 

ASP Pro Val Gin Asp Glu Met Leu Ala Arg Phe Val Val Gly Ser His 

660 665 670 

Val Arg His His Pro Ser Asn Lys Glu Glu Glu Gly Leu Ala Asn Gly 

675 680 685 

Ser Ala Ala Glu Pro Ala Met Pro Asn Thr Tyr Gly Val Glu Pro Leu 

690 695 700 

Pro Gin Glu Val Leu Lys Lys Tyr He He Tyr Ala Lys Glu Arg Val 

715 720 
705 710 715 

His Pro Lys Leu Asn Gin Met Asp Gin Asp Lys Val Ala Lys Met Tyr 

725 730 735 

Ser Asp Leu Arg Lys Glu Ser Met Ala Thr Gly Ser He Pro He Thr 

740 745 750 

Val Arg His He Glu Ser Met Ser His Gly Gly Gly Pro Arg Ala His 
755 760 765 

Ala Gly Leu Cys Asp Arg Arg Arg Arg Gin His Gly His Pro 



775 780 



Pro Ser 
770 

Arg Asp Ala Gly Glu Leu His Arg His Thr Glu Val Gin Arg His Arg 
785 

Ser Met Arg Lys Thr Phe Ala Arg Tyr Leu Ser Phe Arg Arg Asp Asn 
805 810 815 
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Asn Glu Leu Leu Leu Phe He Leu Lys Gin Leu Val Ala Glu Gin Val 

820 825 830 

Thr Tyr Gin Arg Asn Arg Phe Gly Ala Gin Gin Asp Thr He Glu Val 

835 840 845 

Pro Glu Lys Asp Leu Val Asp Lys Ala Arg Gin He Asn He His Asn 

850 855 860 

Leu Ser Ala Phe Tyr Asp Ser Glu Leu Phe Arg Met Asn Lys Phe Ser 
865 870 875 880 

His Asp Leu Lys Arg Lys Met He Leu Gin Gin Phe 
885 890 



<210> 4 
<211> 2715 
<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (1).. (2715) 

<400> 4 

atg gcg gag tct tct gag tot etc tea gca tet age ect gee egt eag 
Met Ala Glu Ser Ser Glu Ser Leu Ser Ala Ser Ser Pro Ala Arg Gin 
1 5 10 15 
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96 
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egg ego egg ate agt gat eee ete ace toe age eea gge ege age tee 
Arg Arg Arg He Ser Asp Pro Leu Thr Ser Ser Pro Gly Arg Ser Ser 
20 



25 30 



aga egt get gae gee etg aee tee age eet gge aga gae ete eee eea 144 
Arg Arg Ala Asp Ala Leu Thr Ser Ser Pro Gly Arg Asp Leu Pro Pro 
35 



40 45 



ttt gaa gat gag tet gag ggg ctt ctg gge aea gag ggg eee atg gag 
Phe Glu Asp Glu Ser Glu Gly Leu Leu Gly Thr Glu Gly Pro Met Glu 



192 



50 



55 60 



gaa gaa gag gat gga gag gaa ete att ggt gat gge atg gag aga gae 240 
Glu Glu Glu Asp Gly Glu Glu Leu He Gly Asp Gly Met Glu Arg Asp 

7(; 80 

66 70 76 

tac cgt ccc att cog gag etc gat gtc tac gag gcc gag gga ttg gcc 288 
Tyr Arg Pro He Pro Glu Uu Asp Val Tyr Glu Ala Glu GUr Uu Ala 
86 90 96 

ctg gat gat gaa gat gtg gag gag ctg aca gco agt cag aga gag gca 336 
UU Asp Aap Glu Asp Val Glu Glu Uu Thr Ala Ser Gin Arg Glu Ala 



100 



105 110 



got gag egg aoc atg agg cag egg gae cgt gag get gge aga gge etg 384 
Ala Glu Arg Tte Met Arg Gin Arg Asp Arg Glu Ala Gly Arg Gly Uu 



wo 03/076623 
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115 



120 



432 



gga cgc atg cgc egg ggg otg etc tat gae age age gag gaa gat gag 
Gly Arg Met Arg Arg Gly Leu Leu Tyr Asp Ser Ser Glu Glu Asp Glu 
130 135 140 

gag egg eet gee egt aag ege ege eae gta gaa ege gee aca gag gat 480 
Glu Arg Pro Ala Arg Lys Arg Arg His Val Glu Arg Ala Thr Glu Asp 
145 150 



155 160 



528 



ggc gag gag gat gaa gag atg ate gag agt att gag aat etg gag gae 
Gly Glu Glu Asp Glu Glu Met He Glu Ser lie Glu Asn Leu Glu Asp 
165 170 17^ 

cte aag gge eae teg gtg ege gag egg gtg age atg gea ggg eee agg 576 
Leu Lys Gly His Ser Val Arg Glu Arg Val Ser Met Ala Gly Pro Arg 
180 185 190 

etg gag ate eae eae ege tte aag aae tte etg ege aee eae gtg gae 624 
Leu Glu He His His Arg Phe Lys Asn Phe Leu Arg Thr His Val Asp 
195 200 205 

age eat gge eae aae gte tte aag gag ege ate agt gat atg tge aaa 672 
Ser His Gly His Asn Val Phe Lys Glu Arg He Ser Asp Met Cys Lys 
210 215 220 
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gag aac cgt gag agt ttg gtg gta aat tat gaa gac ctg gca gcc egg 720 
Glu Asn Arg Glu Ser Leu Val Val Asn Tyr Glu Asp Leu Ala Ala Arg 

230 235 240 

gag cac gtg ttg gca tac ttc ctg ccg gaa gca ccg get gag ttg ctg 768 
Glu His Val Leu Ala Tyr Phe Leu Pro Glu Ala Pro Ala Glu Leu Leu 
245 250 255 

cag ate ttt gac gag got gcc ctg gag gte gtg ttg gee atg tac eet 816 
Gin He Phe Asp Glu Ala Ala Leu Glu Val Val Leu Ala Met Tyr Pro 
260 265 270 

aaa tat gac cgt ate ace aac cac ate cat gtg egc ate tec eac ctg 864 
Lys Tyr Asp Arg He Thr Asn His He His Val Arg He Ser His Leu 
275 280 285 

eet ctg gtg gag gag ctg cgt tea ctg agg eag ttg cac ctg aac cag 912 
Pro Leu Val Glu Glu Leu Arg Ser Leu Arg Gin Leu His Leu Asn Gin 
290 295 300 

ctg ate cgt ace agt ggc gtg gtg ace age tge acc gga gtc ctg cec 960 
Leu He Arg Thr Ser Gly Val Val Thr Ser Cys Thr Gly Val Leu Pro 
305 310 315 320 

cag etc age atg gtc aag tac aac tgt age aag tge aac ttt gta ctg 1008 
Gin Leu Ser Met Val Lys Tyr Asn Cys Ser Lys Cys Asn Phe Val Leu 



wo 03/076623 
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325 



330 335 



ggg cct ttc tgc cag tct cag aat cag gag gtg aag cct ggc tec tgc 1056 
Gly Pro Phe Cys Gin Ser Gin Asn Gin Glu Val Lys Pro Gly Ser Cys 
340 345 350 

cct gag tgc cag tct get ggg ccc ttt gag ate aac atg gag gag aec 1104 
Pro Glu Cys Gin Ser Ala Gly Pro Phe Glu He Asn Met Glu Glu Thr 
355 360 365 

ate tat cag aac tac eaa cgt ate cge ate cag gag agt ecc ggc aag 1152 
He Tyr Gin Asn Tyr Gin Arg He Arg He Gin Glu Ser Pro Gly Lys 
370 375 380 

gtg geg get ggc cga etg eee cgt tee aag gat gee att etc etc get 1200 
Val Ala Ala Gly Arg Leu Pro Arg Ser Lys Asp Ala He Leu Leu Ala 
385 390 395 400 

gat etg gtg gac age tgc aag cca ggg gae gag att gag etg ace ggc 1248 
Asp Leu Val Asp Ser Cys Lys Pro Gly Asp Glu He Glu Leu Thr Gly 
405 410 415 

att tac cat aat aac tat gac ggc teg ctt aac ace gee aac ggc ttt 1296 
He Tyr His Asn Asn Tyr Asp Gly Ser Leu Asn Thr Ala Asn Gly Phe 
420 425 430 
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cca gto ttt go. act att ato ttg gco aa<= cat gtt gee aag aag gac 1344 
Pro Val Phe Ala Tte He He Uu Ala Asn His Val Ala Lys Lys Asp 



435 



440 



aac aaa gta get gtg ggg gag etc acc gat gag gao gtg aag atg ato 1392 
Asn Lys Val Ala Val Gly Glu Leu Thr Asp Glu Asp Val Ly. Met He 
450 456 460 

acc ggt etc tec aag gat oag caa att gga gag aag ate ttt gee age 1440 

Thr Gly Leu Ser Lys Asp Gin Gin He Gly Glu Lys He Phe Ala Ser 

465 

att gea ece tec ate tat ggg eat gaa gac ate aag aga ggc ctg got 
He Ala Pro Ser He Tyr Gly His Glu Asp He Lys Arg Gly Uu Ala 
485 490 496 

etg gee ctg ttt gga ggg gag eec aag aac eca ggt gga aag cae aag 1536 
Leu Ala Leu Phe Gly Gly Glu Pro Lys Asn Pro Gly Gly Lys His Lys 



1488 



500 



505 510 



gtt cga ggt gac att aat gtg etc ttg tgt ggg gac cct ggc aca gca 1584 
Val Arg Gly Asp Ha Asn Val Leu Leu Cys Gly Asp Pro Gly Thr Ala 

520 



515 



aag tee caa tte etc aaa tae ate gag aaa gtg tet age egt gee ate 1632 
Lys Ser Gin Phe Uu Lys Tyr He Glu Lys Val Ser Ser Arg Ala He 
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ate tec ate tec aag get ggc ate gtt ace teg ctg caa gee cgc tgc 
He Ser He Ser Lys Ala Gly He Val Thr Ser Leu Gin Ala Arg Cys 
610 615 620 

act gte ata get get gee aac ccc ata gga ggc cgc tac gac cet tea 
Thr Val He Ala Ala Ala Asn Pro He Gly Gly Arg Tyr Asp Pro Ser 
625 630 635 640 



1680 



1728 



WO 03/076623 
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530 535 540 



ttc aec act ggc eag ggt gcg tea gea gtg ggt etc ace gcg tac gtt 
Phe Thr Thr Gly Gin Gly Ala Ser Ala Val Gly Leu Thr Ala Tyr Val 
545 550 555 560 

eag egg cat ccc gte age aga gag tgg ace tta gag gcg gga gee ctg 
Gin Arg His Pro Val Ser Arg Glu Trp Thr Leu Glu Ala Gly Ala Leu 
565 570 575 

gtt ctg get gac egg ggg gtg tgt etc att gac gag ttt gae aag atg 
Val Leu Ala Asp Arg Gly Val Cys Leu He Asp Glu Phe Asp Lys Met 
580 585 590 



aat gac cag gac agg ace age ate cae gag gee atg gaa eag caa age 1824 
Asn Asp Gin Asp Arg Thr Ser He His Glu Ala Met Glu Gin Gin Ser 
595 600 605 



1776 



1872 



1920 
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1968 



2016 
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ctg acc ttc tea gag aat gta gac etc aca gag ccc ate att tec ege 

Leu Thr Phe Ser Glu Asn Val Asp Leu Thr Glu Pro lie He Ser Arg 

645 650 655 

ttt gat gtc ctg tgt gtg gtg agg.gac act gtt gat cca gtt cag gat 
Phe Asp Val Leu Cys Val Val Arg Asp Thr Val Asp Pro Val Gin Asp 
660 665 670 



gag atg etg gee cgc ttt gtg gtt ggc age cac gtc aga cac cac eec 2064 
Glu Met Leu Ala Arg Phe Val Val Gly Ser His Val Arg His His Pro 
675 680 685 

agt aac aag aag gat gaa ggg ttg act aat ggt gge ace ttg gag cea 2112 
Ser Asn Lys Lys Asp Glu Gly Leu Thr Asn Gly Gly Thr Leu Glu Pro 
690 695 700 

gcc atg ccc aac aca tat ggc gtg gag ccc ctg ect cag gag gtg ctg 2160 
Ala Met Pro Asn Thr Tyr Gly Val Glu Pro Leu Pro Gin Glu Val Leu 
705 710 715 720 



aag aag tat ate ate tat gee aag gag agg gtc cgc eeg aag etc aac 
Lys Lys Tyr He He Tyr Ala Lys Glu Arg Val Arg Pro Lys Leu Asn 
725 730 735 



2208 



cag atg gac cag gat aaa gtg gcc agg atg tac agt gae ctg agg aag 
Gin Met Asp Gin Asp Lys Val Ala Arg Met Tyr Ser Asp Leu Arg Lys 



2256 
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740 



745 750 



2304 



gag tec atg gca acg ggc age att eee ate aeg gtg ege cae ate gag 
Glu Ser Met Ala Thr Gly Ser He Pro lie Thr Val Arg His He GIu 
755 760 765 



tee atg ate ege atg gee gag gee eat gee ege atg eae ctg egg gae 2352 
Ser Met He Arg Met Ala Glu Ala His Ala Arg Met His Leu Arg Asp 
770 775 780 

tae gtg atg gaa gae gat gte aae atg gee ate ega gtg atg atg gag 2400 
Tyr Val Met Glu Asp Asp Val Asn Met Ala He Arg Val Met Met Glu 
785 790 795 800 



2448 



age tte att gae aee eag aag tte age gte atg egg agt atg ege aag 
Ser Phe He Asp Thr Gin Lys Phe Ser Val Met Arg Ser Met Arg Lys 
805 810 815 



aet ttt gee egg tat ete tee tte egg cga gat aae aat gat etg etg 2496 
Thr Phe Ala Arg Tyr Leu Ser Phe Arg Arg Asp Asn Asn Asp Leu Leu 
820 825 830 

cte tte ata etg aag eag ttg gtg get gag eag gtg aea tat eaa ege 2544 
Leu Phe He Leu Lys Gin Leu Val Ala Glu Gin Val Thr Tyr Gin Arg 
835 840 845 
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865 



870 875 880 



cgc aaa ctg ate eta cag cag tte tga 
Arg Lys Leu He Leu Gin Gin Phe 

900 905 



2592 



2 6/5 9 

aac cge ttt ggg gcc eag eag gae acc att gaa ata cct gag aag gat 
Asn Arg Phe Gly Ala Gin Gin Asp Thr He Glu lie Pro Glu Lys Asp 
850 855 860 

ctg atg gae aag gee agg eag ate aat att eae aae ete tet gee tte 2640 
Leu Met Asp Lys Ala Arg Gin He Asn He His Asn Leu Ser Ala Phe 



tae gae age gae ete tte aaa tte aae aag tte age egt gae etg aaa 2688 
Tyr Asp Ser Asp Leu Phe Lys Phe Asn Lys Phe Ser Arg Asp Leu Lys 
885 890 895 



2715 



<210> 5 
<211> 904 
<212> PRT 

<213> Mus musculus 



<400> 5 

Met Ala Glu Ser Ser Glu Ser Leu Ser Ala Ser Ser Pro Ala Arg Gin 

1 5 10 15 

Arg Arg Arg He Ser Asp Pro Leu Thr Ser Ser Pro Gly Arg Ser Ser 
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25 30 



20 

Arg Arg Ala Asp Ala Leu Thr Ser Ser Pro Gly Arg Asp Leu Pro Pro 
35 40 45 

Glu Asp Glu Ser Glu Gly Leu Leu Gly Thr Glu Gly Pro Met Glu 



Phe 



50 55 60 



Glu Glu Glu Asp Gly Glu Glu Leu He Gly Asp Gly Met Glu Arg Asp 

7'5 80 
65 70 75 

Tyr Arg Pro lie Pro Glu Leu Asp Val Tyr Glu Ala Glu Gly Leu Ala 



85 



90 



95 



Leu Asp 



Asp Glu Asp Val Glu Glu Leu Thr Ala Ser Gin Arg Glu Ala 
100 105 
Ala Glu Arg Thr Met Arg Gin Arg Asp Arg Glu Ala Gly Arg Gly Leu 
115 120 125 

Met Arg Arg Gly Leu Leu Tyr Asp Ser Ser Glu Glu Asp Glu 



135 140 



Gly Arg 
130 

Glu Arg Pro Ala Arg Lys Arg Arg His Val Glu Arg Ala Thr Glu Asp 
145 150 155 1^0 

Gly Glu Glu Asp Glu Glu Met He Glu Ser He Glu Asn Leu Glu Asp 

165 170 I'^S 

Leu Lys Gly His Ser Val Arg Glu Arg Val Ser Met Ala Gly Pro Arg 

180 185 190 

Leu Glu He His His Arg Phe Lys Asn Phe Leu Arg Thr His Val Asp 

195 200 205 

Ser His Gly His Asn Val Phe Lys Glu Arg He Ser Asp Met Cys Lys 

210 215 220 

Glu Asn Arg Glu Ser Leu Val Val Asn Tyr Glu Asp Leu Ala Ala Arg 
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230 235 



240 

225 

Glu His Val Uu AU Tyr Phe Leu Pro Glu Ala Pro Ala Glu Leu Leu 



260 



245 

Gin He Phe Asp Glu Ala Ala Leu Glu Val Val Uu Ala Met Tyr Pro 
260 

Lys Tyr Asp Arg lie Thr Asn His He His Val Arg He Ser His Leu 
276 

Pro Leu Val Glu Glu Leu Arg Ser Leu Arg Gin Leu His Uu Asn Gin 



290 300 

Leu He Arg Thr Ser Gly Val Val Thr Ser Gys Thr Gly Val Leu Pro 

310 315 320 

306 31U 

Gin Leu Ser Met Val Lys Tyr Asn Cys Ser Lys Cys Asn Phe Val Leu 
325 330 335 

Phe Cys Gin Ser Gin Asn Gin Glu Val Lys Pro Gly Ser Cys 
340 345 350 

Gin Ser Ala Gly Pro Phe Glu He Asn Met Glu Glu Thr 



Gly Pro 



Pro Glu Cys 
355 

Gin Asn Tyr Gin Arg He Arg He Gin Glu Ser Pro Gly Lys 



360 365 



He Tyr 
370 

Ala Gly Arg Leu Pro Arg Ser Lys Asp Ala He Leu Leu Ala 



375 380 



385 



Val Ala 
385 

ASP Leu Val Asp Ser Cys Lys Pro Gly Asp Glu He Glu Leu Thr Gly 

405 410 415 

He Tyr His Asn Asn Tyr Asp Gly Ser Leu Asn Thr Ala Asn Gly Phe 



420 



425 430 



Pro Val 



Phe Ala Thr He He Leu Ala Asn His Val Ala Lys Lys Asp 
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435 440 445 

Val Ala Val Gly Glu Leu Thr Asp Glu Asp Val Lys Met He 



455 460 



Asn Lys 
450 

Thr Gly Leu Ser Lys Asp Gin Gin He Gly Glu Lys He Phe Ala Ser 

475 480 
465 470 475 

He Ala Pro Ser He Tyr Gly His Glu Asp He Lys Arg Gly Leu Ala 

485 490 495 

Leu Ala Leu Phe Gly Gly Glu Pro Lys Asn Pro Gly Gly Lys His Lys 

500 505 510 

Val Arg Gly Asp He Asn Val Leu Leu Cys Gly Asp Pro Gly Thr Ala 

515 520 525 

Lys Ser Gin Phe Leu Lys Tyr He Glu Lys Val Ser Ser Arg Ala He 

530 535 540 

Phe Thr Thr Gly Gin Gly Ala Ser Ala Val Gly Leu Thr Ala Tyr Val 
545 550 555 560 

Gin Arg His Pro Val Ser Arg Glu Trp Thr Leu Glu Ala Gly Ala Leu 

565 570 575 

Val Leu Ala Asp Arg Gly Val Cys Leu He Asp Glu Phe Asp Lys Met 

580 585 590 

Asn Asp Gin Asp Arg Thr Ser He His Glu Ala Met Glu Gin Gin Ser 



600 ^®5 



He Ser 



595 

He Ser Lys Ala Gly He Val Thr Ser Leu Gin Ala Arg Cys 



A1 1; 620 

610 



Thr Val He Ala Ala Ala Asn Pro He Gly Gly Arg Tyr Asp Pro Ser 
625 

Leu Thr Phe Ser Glu Asn Val Asp Leu Thr Glu Pro He He Ser Arg 
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645 650 655 

Phe Asp Val Leu Cys Val Val Arg Asp Thr Val Asp Pro Val Gin Asp 

660 665 670 

Glu Met Leu Ala Arg Phe Val Val Gly Ser His Val Arg His His Pro 

675 680 685 

Ser Asn Lys Lys Asp Glu Gly Leu Thr Asn Gly Gly Thr Leu Glu Pro 

690 695 700 

Ala Met Pro Asn Thr Tyr Gly Val Glu Pro Leu Pro Gin Glu Val Leu 
705 710 715 720 

Lys Lys Tyr He He Tyr Ala Lys Glu Arg Val Arg Pro Lys Leu Asn 

725 730 735 

Gin Met Asp Gin Asp Lys Val Ala Arg Met Tyr Ser Asp Leu Arg Lys 

740 745 750 

Glu Ser Met Ala Thr Gly Ser He Pro He Thr Val Arg His He Glu 

755 760 765 

Ser Met He Arg Met Ala Glu Ala His Ala Arg Met His Leu Arg Asp 

770 775 780 

Tyr Val Met Glu Asp Asp Val Asn Met Ala He Arg Val Met Met Glu 

7Qn 795 800 

785 790 

Ser Phe He Asp Thr Gin Lys Phe Ser Val Met Arg Ser Met Arg Lys 

805 810 815 

Thr Phe Ala Arg Tyr Leu Ser Phe Arg Arg Asp Asn Asn Asp Leu Leu 

820 825 830 

Leu Phe He Leu Lys Gin Leu Val Ala Glu Gin Val Thr Tyr Gin Arg 

835 840 845 

Asn Arg Phe Gly Ala Gin Gin Asp Thr He Glu He Pro Glu Lys Asp 
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850 855 860 

Leu Met Asp Lys Ala Arg Gin He Asn He His Asn Leu Ser Ala Phe 
865 870 875 880 

Tyr Asp Ser Asp Leu Phe Lys Phe Asn Lys Phe Ser Arg Asp Leu Lys 

885 890 895 

Arg Lys Leu He Leu Gin Gin Phe 
900 



<210> 6 

<211> 3187 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (133).. (1857) 



<400> 6 

gaattcggca cgagttggag acggcgaccc aggcatctgg ggagcacaga agtcgtactc 60 
ccttaaaccc tgctttgctc cccctgtgga tgtaacccct tagctggcat tttgcatctc 120 

aattggcttg tg atg gag gcg tct ttg ggg att cag atg gat gag cca atg 171 
Met Glu Ala Ser Leu Gly He Gin Met Asp Glu Pro Met 
1 5 10 
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get ttt tct ccc cag cgt gac egg ttt cag get gaa gge tet tta aaa 
Ala Phe Ser Pro Gin Arg Asp Arg Phe Gin Ala Glu Gly Ser Leu Lys 



219 



15 



20 25 



aaa aa. gag cag aat ttt aaa ctt gca ggt gtt aaa aaa gat att gag 267 
Ly. Asn Glu Gin Asn Phe Lys Leu Ala 01, Val Lys Lys Asp He Glu 
30 35 40 « 

aag ctt tat gaa get gta cca eag ctt agt aat gtg ttt aag att gag 315 
Lys Leu Tn Glu Ala Val Pro Gin Leu Ser Asn Val Phe Lys He Glu 



50 



55 60 



gac aaa att gga gaa ggo aot ttc age tct gtt tat ttg goc aea gca 363 
Asp Lys lie Gly Glu Gly Thr Phe Ser Ser Val Tyr Leu Ala Thr Ala 



65 



70 ^5 



cag tta caa gta gga cct gaa gag aaa att get eta aaa cac ttg att 411 
Gin Leu Gin Val Gly Pro Glu Glu Lys He Ala Uu Lys His Leu He 
80 85 90 

cca aca agt cat cct ata aga att gca get gaa ctt cag tgc eta aca 469 
Pro Thr Ser His Pro He Arg He Ala Ala Glu Leu Gin Cys Leu Thr 
95 100 105 

gtg get ggg ggg caa gat aat gtc atg gga gtt aaa tac tgc ttt agg 507 
Val Ala Gly Gly Gin Asp Asn Val Mat Gly Val Lys tyr Cys Phe Arg 
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125 

110 



115 120 



aag aat gat cat gta gtt att get atg oca tat ctg gag cat gag teg 555 
Lys Asn Asp His Val Val He Ala Met Pro Tyr Leu Glu His Glu Ser 
130 135 

ttt ttg gac att ctg aat tct ctt tec ttt eaa gaa gta egg gaa tat 603 
Phe Leu Asp lie Leu Asn Ser Leu Ser Phe Gin Glu Val Arg Glu Tyr 
145 150 

atg ett aat ctg ttc aaa get ttg aaa egc att cat cag ttt ggt att 651 
Met Leu Asn Leu Phe Lys Ala Leu Lys Arg He His Gin Phe Gly He 
160 165 

gtt eae egt gat gtt aag ece age aat ttt tta tat aat agg cgc ctg 699 
Val His Arg Asp Val Lys Pro Ser Asn Phe Leu Tyr Asn Arg Arg Leu 
175 180 

aaa aag tat gcc ttg gta gac ttt ggt ttg gee eaa gga ace eat gat 747 
Lys Lys Tyr Ala Leu Val Asp Phe Gly Leu Ala Gin Gly .Thr His Asp 

IQR 200 205 

190 19° 

acg aaa ata gag ott ctt aaa ttt gte eag tct gaa get cag cag gaa 795 
Ite Lys lie Glu Leu Leu Lys Phe Val Gin Ser Glu Ala Gin Gin Glu 
210 220 



843 
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agg tgt tea caa aac aaa tec cac ata ate aea gga aac aag att cca 
Arg Cys Ser Gin Asn Lys Ser His He He Thr Gly Asn Lys He Pro 
225 230 235 

etg agt gge eea gta ect aag gag etg gat eag eag tee aee aca aaa 
Leu Ser Gly Pro Val Pro Lys Glu Leu Asp Gin Gin Ser Thr Thr Lys 
240 245 250 

get tet gtt aaa aga eee tac aea aat gca eaa att eag att aaa eaa 939 
Ala Ser Val Lys Arg Pro Tyx Thr Asn Ala Gin He Gin He Lys Gin 
255 260 265 



891 



gga aaa gae gga aag gag gga tet gta gge ett tet gte eag ege tet 
Gly Lys Asp Gly Lys Glu Gly Ser Val Gly Leu Ser Val Gin Arg Ser 



987 



270 



275 280 285 



1035 



gtt ttt gga gaa aga aat tte aat ata eae age tee att tea eat gag 
Val Phe Gly Glu Arg Asn Phe Asn He His Ser Ser He Ser His Glu 
290 295 300 



age eet gea gtg aaa ete atg aag eag tea aag aet gtg gat gta etg 1083 
Ser Pro Ala Val Lys Leu Met Lys Gin Ser Lys Thr Val Asp Val Leu 
305 310 315 

tet aga aag tta gea aea aaa aag aag get att tet aeg aaa gtt atg 1131 
Ser Arg Lys Leu Ala Thr Lys Lys Lys Ala He Ser Thr Lys Val Met 
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320 325 330 

aat agt get gtg atg agg aaa act gee agt tot tgc oca get age etg 1179 
Asn Ser Ala Val Met Arg Lys Thr Ala Ser Ser Cys Pro Ala Ser Leu 
335 340 345 

aee tgt gae tge tat gea aea gat aaa gtt tgt agt att tge ett tea 1227 
Thr Cys Asp Cys Tyr Ala Thr Asp Lys Val Cys Ser lie Cys Leu Ser 
350 355 360 365 

agg egt eag eag gtt gee eet agg gea ggt aea eea gga tte aga gea 1275 
Arg Arg Gin Gin Val Ala Pro Arg Ala Gly Thr Pro Gly Phe Arg Ala 
370 375 380 

cea gag gte ttg aea aag tge eee aat eaa aet aea gea att gae atg 1323 
Pro Glu Val Leu Thr Lys Cys Pro Asn Gin Thr Thr Ala lie Asp Met 
385 390 395 

tgg tet gea ggt gte ata ttt ett tet ttg ett agt gga ega tat eea 1371 
Trp Ser Ala Gly Val lie Phe Leu Ser Leu Leu Ser Gly Arg Tyr Pro 
400 405 410 

ttt tat aaa gea agt gat gat tta aet get ttg gee eaa att atg aea 1419 
Phe Tyr Lys Ala Ser Asp Asp Leu Thr Ala Leu Ala Gin He Met Thr 
415 420 425 
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att agg gga tec aga gaa act ate caa got get aaa aet ttt ggg aaa 1467 
lie tag Gl, Ser *rg Olu Thr He Gin Ala Ala Lys Thr Phe Gly L,s 



430 



436 4*0 



tea ata tta tgt age aaa gaa gtt eea gea eaa gae ttg aga aaa ete 1515 
Ser He Uu Cya Ser Lys Glu Val Pre Ala Gin Asp Leu Arg Lys Leu 
450 



455 460 



tgt gag aga ete agg ggt atg gat tot age aet eee aag tta aea agt 1563 
Cys Olu Arg Lou Arg Gly Met Asp Ser Ser Ihr Pre Lys Leu Thr Ser 
465 



470 4''5 



gat ata eaa ggg eat get tet eat eaa eea get att tea gag aag aet 1611 
Asp He Gin Gly His Ala Ser His Gin Pro Ala lie Ser Glu Lys Thr 
480 490 

gae eat aaa get tet tgc ete gtt eaa aea eet eea gga eaa tae tea 1659 
Asp His Lys Ala Ser Cys Leu Val Gin Thr Pre Pro Gly Gin Tyr Ser 



495 



600 



ggg 



aat tea ttt aaa aag ggg gat agt aat age tgt gag eat tgt ttt 1707 
Gly Asn Ser Phe Lys Lys Gly Asp Ser Asn Ser Cys Glu His Cys Phe 

515 620 625 



610 



gat gag tat aat aee aat tta gaa gge tgg aat gag gta eet gat gaa 1755 
Asp Glu Tyr Asn Thr Asn Uu Glu Gly Trp Asn Glu Val Pro Asp Glu 



PCT/JP03/02918 

WO 03/076623 



3 7/5 9 

530 



535 540 



get tat gac ctg ctt gat aaa ctt eta gat eta aat oca get tea aga 1803 
Ala Tyr Asp Leu Leu Asp Lys Leu Leu Asp Leu Asn Pro Ala Ser Arg 
545 550 555 

ata aea gca gaa gaa got ttg ttg eat eea ttt ttt aaa gat atg age 1851 
He Thr Ala Glu Glu Ala Leu Leu His Pro Phe Phe Lys Asp Met Ser 
560 565 570 



1907 



ttg tga taatggatet teatttaatg tttaetgtta tgaggtagaa taaaaaagaa 
Leu 

575 

taetttgtaa tageeaeaag ttettgttta gagaeeagag caggattaat aatttatttt 1967 
aaeattttag tgtttggtgg eaeattetaa aatatagatt aagaataett aaaatgeetg 2027 
ggatagttct tgggactaae aaeatgatet tetttgagtt aaaectaeet aagtagattt 2087 
taggtgggtt eetattaggt eagattttta getteeetaa ttaeetttea etgaeatata 2147 
eagaaaaagg ageagtttta gttttaatta attaaaatta aeagatgtga tgaggattaa 2207 
atgaatcaaa agaettaatt tgtagattet tttagagtta tgagetaggt atagtttggg 2267 
gaaaeteaae etggtgetgg tgetettaae aattttgtaa ataaagaaga taattteett 2327 
ttetagaggt aeatattagg eettttatga aeaetaaaae aatgaggaaa tgttggteat 2387 
ggggeaaagt atcaettaaa attgaattea teeattttta aaaaaeaett eatgaaagea 2447 
ttetggtgtg aattgeeatt tttttettae tggcttctea attttettee ttetetgeee 2507 
etaeetaaaa eatteteete ggaaattaea tggtgetgae eaeaaagttt etggatgttt 2567 
tattaaatat tgtacgtett taeagttggg aatttaaaat aataeataea etggttgata 2627 
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aagggaagct gcaggaccaa ggtgaagatt gatagtccaa atgcttttct tttttgagtt 2687 
gtatattttt ggacaccatc ttagatataa ttaggtagct gctgaaagga aaagtgaata 2747 
cagaattgac ggtattattg gagatttttc ctctgcgtag agccatccag atctctgtat 2807 
cctgttttga ctaagtctta ggtgggttgg gaagacagat aatgaagtgt aggcaaagag 2867 
aaaaggaccc aagatagagg tttatattca gaaatggtat atatcaatga cagcatatca 2927 
aacttcctat gggaaaaagt ctggtgggtg gtcagctgac agatttccca tttagtagtc 2987 
atagaataca gaaatagttt agggacatgt attcattttg ttattttgag cattgatagg 3047 
tcagtatatc tacctaatct gtttggtaag tataggatat ataaaccatt accattgatc 3107 
tgtcttatgc cataatctta aaaaaaaatt gaatgctctt gaatttgtat attcaataaa 3167 

3187 

gttatccttt tatatttttt 



<210> 7 
<211> 574 
<212> PRT 

<213> Homo sapiens 
<400> 7 

Met Glu Ala Ser Leu Gly lie Gin Met Asp Glu Pro Met Ala Phe Ser 

Pro Gin Arg Asp Arg Phe Gin Ala Glu Gly Ser Leu Lys Lys Asn Glu 

20 25 30 

Gin Asn Phe Lys Leu Ala Gly Val Lys Lys Asp lie Glu Lys Leu Tyr 

35 40 45 

Glu Ala Val Pro Gin Leu Ser Asn Val Phe Lys He Glu Asp Lys lie 
50 55 60 
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Gly Glu Gly Thr Phe Ser Ser Val Tyr Leu Ala Thr Ala Gin Leu Gin 
65 

Val Gly Pro Glu Glu Lys lie Ala Leu Lys His Leu He Pro Thr Ser 

85 90 95 

His Pro lie Arg He Ala Ala Glu Leu Gin Cys Leu Thr Val Ala Gly 

100 105 110 

Gly Gin Asp Asn Val Met Gly Val Lys Tyr Cys Phe Arg Lys Asn Asp 

115 120 125 

His Val Val He Ala Met Pro Tyr Leu Glu His Glu Ser Phe Leu Asp 

130 135 140 

He Leu Asn Ser Leu Ser Phe Gin Glu Val Arg Glu Tyr Met Leu Asn 

145 150 155 

Leu Phe Lys Ala Leu Lys Arg He His Gin Phe Gly He Val His Arg 

165 170 175 

Asp Val Lys Pro Ser Asn Phe Leu Tyr Asn Arg Arg Leu Lys Lys Tyr 

180 185 190 

Ala Leu Val Asp Phe Gly Leu Ala Gin Gly Thr His Asp Thr Lys He 

195 200 205 

Glu Leu Leu Lys Phe Val Gin Ser Glu Ala Gin Gin Glu Arg Cys Ser 

210 215 220 

Gin Asn Lys Ser His He He Thr Gly Asn Lys He Pro Leu Ser Gly 



225 .230 235 240 

Pro Val Pro Lys Glu Leu Asp Gin Gin Ser Thr Thr Lys Ala Ser Val 

245 250 255 

Lys Arg Pro Tyr Thr Asn Ala Gin He Gin He Lys Gin Gly Lys Asp 
260 265 270 
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Gly Lys Glu Gly Ser Val Gly Leu Ser Val Gin Arg Ser Val Phe Gly 

275 280 285 

Glu Arg Asn Phe Asn He His Ser Ser He Ser His Glu Ser Pro Ala 

290 295 300 

Val Lys Leu Met Lys Gin Ser Lys Thr Val Asp Val Leu Ser Arg Lys 
305 310 315 320 

Leu Ala Thr Lys Lys Lys Ala He Ser Thr Lys Val Met Asn Ser Ala 

325 330 335 

Val Met Arg Lys Thr Ala Ser Ser Cys Pro Ala Ser Leu Thr Cys Asp 

340 345 350 

Cys Tyr Ala Thr Asp Lys Val Cys Ser He Cys Leu Ser Arg Arg Gin 

355 360 365 

Gin Val Ala Pro Arg Ala Gly Thr Pro Gly Phe Arg Ala Pro Glu Val 

370 375 380 

Leu Thr Lys Cys Pro Asn Gin Thr Thr Ala He Asp Met Trp Ser Ala 
385 390 395 400 

Gly Val He Phe Leu Ser Leu Leu Ser Gly Arg Tyr Pro Phe Tyr Lys 

405 410 415 

Ala Ser Asp Asp Leu Thr Ala Leu Ala Gin He Met Thr He Arg Gly 

420 425 430 

Ser Arg Glu Thr He Gin Ala Ala Lys Thr Phe Gly Lys Ser He Leu 

435 440 445 

Cys Ser Lys Glu Val Pro Ala Gin Asp Leu Arg Lys Leu Cys Glu Arg 

450 455 460 

Leu Arg Gly Met Asp Ser Ser Thr Pro Lys Leu Thr Ser Asp He Gin 
465 470 475 480 
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Gly His Ala Ser His Gin Pro Ala He Ser Glu Lys Thr Asp His Lys 

485 490 495 

Ala Ser Cys Leu Val Gin Thr Pro Pro Gly Gin Tyr Ser Gly Asn Ser 

noR 510 

500 

Phe Lys Lys Gly Asp Ser Asn Ser Cys Glu His Cys Phe Asp Glu Tyr 



515 



520 



525 



Asn Tta Asn Leu Glu Gly Trp Asn Glu Val Pro Asp Glu Ala Tyr Asp 



530 



535 



540 



Leu Leu Asp Lys Leu Leu Asp Leu Asn Pro Ala Ser Arg He Thr Ala 



545 



550 



555 



560 



Ala Leu Leu His Pro Phe Phe Lys Asp Met Ser Leu 



Glu Glu 

565 570 



<210> 8 

<211> 2780 

<212> DNA 

<213> Homo sapiens 



<220> 
<221> CDS 

<222> (518).. (2542) 



<400> 8 

aattcggcac gagctctctg aggctgcgo. aagaoctgaa gcggoggacc gagagcocgg 60 
gtctgagaot g^gagagcaa oggaatggag gcggggtaga ggcggaaaca oaacctgcag 120 
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ggcoagageg aggcgcgaga aggacggcgg cgtgaggggg cggggcgcgc agcgcgaga. 180 
ggcaggoacg aggggcgage gcgaggcggg goacggogcg tggogtgaga cggggcgggg 240 
ogogcgtatc ggcgcogcgg ccgogtgaog cgttttoaaa tcttcaacog ccgcagcoca 300 
otcgtttgtg ctttgogoot tcctoctocg cgocttggag ccggatccgg ccccggaaao 360 
ccgacctgca gaogcggtac ctctaotgog tagaggccgt agctggcgga aggagagagg 420 
oggocgtoct gtcaacaggc ogggggaagc cgtgctttcg cggctgcccg gtgcgacact 480 

ttctccggac cagcatgta ggtgccgggo gactgcc atg aac tec gga gc<= atg 535 

Met Asn Ser Gly Ala Met 
1 5 



agg ate cac agt aaa gga cat ttc cag ggt gga ate eaa gte aaa aat 583 
Arg lie His Ser Lys Gly His Phe Gin Gly Gly He Gin Val Lys Asn 



10 



15 20 



gaa aaa aae aga eea tet etg aaa tet etg aaa aet gat aae agg cea 631 
Glu Lys Asn Arg Pro Ser Leu Lys Ser Leu Lys Thr Asp Asn Arg Pro 



25 



30 3^ 



gaa aaa tee aaa tgt aag eea ett tgg gga aaa gta ttt tae ett gae 679 
Glu Lys Ser Lys Cys Lys Pro Leu Trp Gly Lys Val Phe Tyr Leu Asp 
40 



45 50 



tta eet tet gte aee ata tet gaa aaa ett eaa aag gae att aag gat 727 
Leu Pro Ser Val Thr He Ser Glu Lys Leu Gin Lys Asp He Lys Asp 

Rt; 70 
55 60 65 
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ctg gga ggg cga gtt gaa gaa ttt etc ago aaa gat ate agt tat ett 775 
Leu Gly Gly Arg Val Glu Glu Phe Leu Ser Lys Asp He Ser Tyr Leu 



75 



80 85 



att tea aat aag aag gaa get aaa ttt gca eaa aee ttg ggt ega att 823 
He Ser Asn Lys Lys Glu Ala Lys Phe Ala Gin Thr Leu Gly Arg He 
90 . 95 100 

tet eet gta eea agt eea gaa tet gea tat aet gea gaa aee aet tea 871 
Ser Pro Val Pro Ser Pro Glu Ser Ala Tyr Thr Ala Glu Thr Thr Ser 
105 110 

cet eat eee age eat gat gga agt tea ttt aag tea eea gae aea gtg 919 
Pro His Pro Ser His Asp Gly Ser Ser Phe Lys Ser Pro Asp Thr Val 
120 125 130 

tgt tta age aga gga aaa tta tta gtt gaa aaa get ate aag gae eat 967 
Cys Leu Ser Arg Gly Lys Leu Leu Val Glu Lys Ala He Lys Asp His 
135 140 145 150 

gat ttt att eet tea aat agt ata tta tea aat gee ttg tea tgg gga 1015 
Asp Phe He Pro Ser Asn Ser He Leu Ser Asn Ala Leu Ser Trp Gly 
155 160 165 

gta aaa att ett cat att gat gae att aga tae tae att gaa eaa aag 1063 



WO03/07M23 PCT/JP«3/«m» 



Val Lys 

170 
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He Uu His lie Asp Asp He Arg Tyr Tv^ He Glu Gin Lys 



175 180 



aa« aaa gag ttg tat tta etc aag aaa tea agt act tea gta aga gat lUl 
Lys Lys Glu Leu Tyr Leu Leu Lys Lys Ser Ser Thr Ser Val Arg Asp 
185 19" 

ggg ggc aaa aga gtt ggt agt ggt gca caa aaa aca aga aoa gga aga U69 
Gly Gly Lys Arg Val Gly Ser Gly Ala Gin Lys Thr Arg Thr Gly Arg 
200 205 210 

etc aaa aag cct ttt gta aag gtg gaa gat atg age caa ctt tat agg 1207 

Leu Lys Lys Pro Phe Val Lys Val Glu Asp Met Ser Gin Leu Tyr Arg 

215 

eca ttt tat ett eag etg aec aat atg ect ttt ata aat tat tet att 1256 
Pro Phe Tyr Uu Gin Leu Thr Asn Met Pro Phe He Asn Tyr Ser He 
235 240 245 

cag aag ccc tge agt oea ttt gat gta gac aag oca tct agt atg caa 1303 
Gin Lys Pro Cys Ser Pro Phe Asp Val Asp Lys Pro Ser Ser Met Gin 
250 255 260 

aag caa act cag gtt aaa eta aga ate caa aca gat ggc gat aag tat 1361 
Lys Gin Ttar Gin Val Lys Uu Arg He Gin Thr Asp Gly Asp Lys Tyr 
266 270 276 
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ggt gga acc tea att caa etc eag ttg aaa gag aag aag aaa aaa gga 1399 
Gly Gly Thr Ser He Gin Leu Gin Leu Lys Glu Lys Lys Lys Lys Gly 
280 285 290 



tat tgt gaa tgt tgc ttg cag aaa tat gaa gat eta gaa aet eae ett 
Tyr Cys Glu Cys Cys Leu Gin Lys Tyr Glu Asp Leu Glu Thr His Leu 
295 300 305 310 

eta agt gag eaa eae aga aae ttt gea eag agt aac eag tat caa gtt 
Leu Ser Glu Gin His Arg Asn Phe Ala Gin Ser Asn Gin Tyr Gin Val 



1447 



1495 



315 



320 325 



gtt gat gat att gta tet aag tta gtt ttt gae ttt gtg gaa tat gaa 1543 
Val Asp Asp He Val Ser Lys Leu Val Phe Asp Phe Val Glu Tyr Glu 
330 335 340 



1591 



aag gae aea eet aaa aag aaa aga ata aaa tae agt gtt gga tee ett 
Lys Asp Thr Pro Lys Lys Lys Arg He Lys Tyr Ser Val Gly Ser Leu 
345 350 355 

tet eet gtt tet gea agt gte etg aaa aag aet gaa eaa aag gaa aaa 1639 
Ser Pro Val Ser Ala Ser Val Leu Lys Lys Thr Glu Gin Lys Glu Lys 
360 365 370 

gtg gaa ttg eaa eat att tet eag aaa gat tge eag gaa gat gat aea 1687 
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Val Glu Leu Gin His lie Ser Gin Lys Asp Cys Gin Glu Asp Asp Thr 



375 



380 



385 



390 



ao. gtg aag sag cag aat tto otg tat aaa gag acc cag gaa act gaa 1735 
Thr Val Lys Glu Gin Asn Phe Leu Tyr Lys Glu Tto Gin Glu Tte Glu 
395 



400 *»5 



aaa aag etc ctg ttt att tea gag coo ate eoc oao cot tea aat gaa 1783 
Lys Lys Leu Leu Phe He Ser Glu Pro He Pro His Pro Ser Asn Glu 
410 415 420 

ttg aga ggg ctt aat gag aaa atg agt aat aaa tgt too atg tta agt 1831 
Leu Arg Gly Leu Asn Glu Lys Met Ser Asn Lys Cys Ser Met Uu Ser 
426 430 435 

aoa get gaa gat gao ata aga oag aat ttt aca cag Ota oct eta cat 1879 
Thr Ala Glu Asp Asp He Arg Gin Asn Phe Thr Gin Leu Pro Leu His 
440 445 450 

aaa aao aaa oag gaa tgo att ctt gao att toe gaa oao aoa tta agt 1927 
Lys Asn Lys Gin Glu Cys He Uu Asp He Ser Glu His Thr Leu Ser 
455 



460 465 470 



gaa aat gac tta gaa gaa eta agg gta gat cac tat aaa tgt aac ata 1975 
Glu Asn Asp Leu Glu Glu Leu Arg Val Asp His Tyr Lys Cys Asn He 
475 480 485 
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cag gca tct gta cat gtt tct gat ttc agt aca gat aat agt gga tct 2023 
Gin Ala Ser Val His Val Ser Asp Phe Ser Thr Asp Asn Ser Gly Ser 
490 495 500 

caa cca aaa cag aag tea gat act gtg ctt ttt cca gca aag gat etc 2071 
Gin Pro Lys Gin Lys Ser Asp Thr Val Leu Phe Pro Ala Lys Asp Leu 
505 510 515 

aag gaa aag gac ctt cat tea ata ttt act cat gat tct ggt ctg ata 2119 
Lys Glu Lys Asp Leu His Ser He Phe Thr His Asp Ser Gly Leu He 
520 525 530 

aca ata aac agt tea caa gag cac eta act gtt cag gea aag get cca 2167 
Thr He Asn Ser Ser Gin Glu His Leu Thr Val Gin Ala Lys Ala Pro 
535 540 545 550 

ttc cat act cct cct gag gaa ccc aat gaa tgt gac tte aag aat atg 2215 
Phe His Thr Pro Pro Glu Glu Pro Asn Glu Cys Asp Phe Lys Asn Met 
555 560 565 



gat agt tta cct tct ggt aaa ata cat cga aaa gtg aaa ata ata tta 2263 
Asp Ser Leu Pro Ser Gly Lys He His Arg Lys Val Lys He He Leu 
570 575 580 

gga cga aat aga aaa gaa aat ctg gaa cca aat get gaa ttt gat aaa 2311 
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Gly Arg Asn Arg Lys Glu Asn Leu Glu Pro Asn Ala Glu Phe Asp Lys 
585 590 595 

aga act gaa ttt att aca caa gaa gaa aac aga att tgt agt tea ccg 2359 
Arg Thr Glu Phe He Thr Gin Glu Glu Asn Arg He Cys Ser Ser Pro 
600 605 610 

gta cag tct tta eta gae ttg ttt cag aet agt gaa gag aaa tea gaa 2407 
Val Gin Ser Leu Leu Asp Leu Phe Gin Thr Ser Glu Glu Lys Ser Glu 
615 620 625 630 

ttt ttg ggt tte aea age tac aca gaa aag agt ggt ata tge aat gtt 2455 
Phe Leu Gly Phe Thr Ser Tyr Thr Glu Lys Ser Gly He Cys Asn Val 
635 640 645 

tta gat att tgg gaa gag gaa aat tea gat aat etg tta aca gcg ttt 2503 
Leu Asp He Trp Glu Glu Glu Asn Ser Asp Asn Leu Leu Thr Ala Phe 
650 655 660 



tte teg tec cet tea act tct aca ttt act ggc ttt tag aatttaaaaa 
Phe Ser Ser Pro Ser Thr Ser Thr Phe Thr Gly Phe 

665 670 675 



2552 



atgeatactt ttcagaagtg ataaggatea 
aaattcttag gattttttta ecagctttgt 
aatatttgea attttctaca gaattgaata 



tattettgaa atttttataa atatgtatgg 2612 
ttaeagacce aaatgtaaat attaaaaata 2672 
ectgttaaag aaaaattaea gaataaaett 2732 
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2780 



gtgactggtc ttgttttaca ttaaaaaaaa aaaaaaaaaa aactcgag 



<210> 9 
<211> 674 
<212> PRT 

<213> Homo sapiens 



<400> 9 

Met Asn Ser Gly Ala Met Arg He His Ser Lys Gly His Phe Gin Gly 

1 5 10 1^ 

Gly He Gin Val Lys Asn Glu Lys Asn Arg Pro Ser Leu Lys Ser Leu 

20 25 30 

Lys Thr Asp Asn Arg Pro Glu Lys Ser Lys Cys Lys Pro Leu Trp Gly 

35 40 45 

Lys Val Phe Tyr Leu Asp Leu Pro Ser Val Thr He Ser Glu Lys Leu 

50 55 60 

Gin Lys Asp He Lys Asp Leu Gly Gly Arg Val Glu Glu Phe Leu Ser 
65 70 75 80 

Lys Asp lie Ser Tyr Leu He Ser Asn Lys Lys Glu Ala Lys Phe Ala 

85 90 
. Gin Thr Leu Gly Arg He Ser Pro Val Pro Ser Pro Glu Ser Ala Tyr 
100 105 110 

Thr Ala Glu Thr Tkr Ser Pro His Pro Ser His Asp Gly Ser Ser Phe 

115 120 125 

Lys Ser Pro Asp Thr Val Cys Leu Ser Arg Gly Lys Leu Leu Val Glu 
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130 135 
Lys Ala He Lys Asp His Asp Phe He Pro Ser Asn Ser He Leu Ser 

145 

Ala Leu Ser Trp Gly Val Lys He Leu His He Asp Asp He Arg 



170 



Asn 

165 

Tyr Tyr He Glu Gin Lys Lys Lys Glu Leu Tyr Leu Leu Lys Lys Ser 

180 185 190 

Ser Thr Ser Val Arg Asp Gly Gly Lys Arg Val Gly Ser Gly Ala Gin 

195 200 205 

Lys Thr Arg Thr Gly Arg Leu Lys Lys Pro Phe Val Lys Val Glu Asp 

210 215 220 

Met Ser Gin Leu Tyr Arg Pro Phe Tyr Leu Gin Leu Thr Asn Met Pro 

935 240 
225 230 23b 

Phe He Asn Tyr Ser He Gin Lys Pro Cys Ser Pro Phe Asp Val Asp 

245 250 255 

Lys Pro Ser Ser Met Gin Lys Gin Thr Gin Val Lys Leu Arg He Gin 

260 265 270 

Thr Asp Gly Asp Lys Tyr Gly Gly Thr Ser He Gin Leu Gin Leu Lys 

275 280 285 

Glu Lys Lys Lys Lys Gly Tyr Cys Glu Cys Cys Leu Gin Lys Tyr Glu 

290 295 300 

Asp Leu Glu Thr His Leu Leu Ser Glu Gin His Arg Asn Phe Ala Gin 

315 320 
305 310 ^1«> 

Ser Asn Gin Tyr Gin Val Val Asp Asp He Val Ser Lys Leu Val Phe 

325 330 335 

Asp Phe Val Glu Tyr Glu Lys Asp Thr Pro Lys Lys Lys Arg He Lys 
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340 345 350 

Tyr Ser Val Gly Ser Leu Ser Pro Val Ser Ala Ser Val Leu Lys Lys 

355 360 365 

Thr Glu Gin Lys Glu Lys Val Glu Leu Gin His lie Ser Gin Lys Asp 

370 375 380 

Cys Gin Glu Asp Asp Thr Thr Val Lys Glu Gin Asn Phe Leu Tyr Lys 
385 390 395 

Glu Thr Gin Glu Thr Glu Lys Lys Leu Leu Phe He Ser Glu Pro He 

405 410 415 

Pro His Pro Ser Asn Glu Leu Arg Gly Leu Asn Glu Lys Met Ser Asn 

420 425 430 

Lys Cys Ser Met Leu Ser Thr Ala Glu Asp Asp He Arg Gin Asn Phe 

435 440 445 

Thr Gin Leu Pro Leu His Lys Asn Lys Gin Glu Cys lie Leu Asp He 

450 455 460 

Ser Glu His Thr Leu Ser Glu Asn Asp Leu Glu Glu Leu Arg Val Asp 
465 470 475 480 

His Tyr Lys Cys Asn He Gin Ala Ser Val His Val Ser Asp Phe Ser 

485 490 495 

Thr Asp Asn Ser Gly Ser Gin Pro Lys Gin Lys Ser Asp Thr Val Leu 

500 505 510 

Phe Pro Ala Lys Asp Leu Lys Glu Lys Asp Leu His Ser He Phe Thr 

515 520 525 

His Asp Ser Gly Leu He Thr He Asn Ser Ser Gin Glu His Leu Tkr 

530 535 540 

Val Gin Ala Lys Ala Pro Phe His Tkr Pro Pro Glu Glu Pro Asn Glu 
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545 550 555 560 

Cys Asp Phe Lys Asn Met Asp Ser Leu Pro Ser Gly Lys He His Arg 

565 570 575 

Lys Val Lys He He Leu Gly Arg Asn Arg Lys Glu Asn Leu Glu Pro 

580 585 590 

Asn Ala Glu Phe Asp Lys Arg Thr Glu Phe He Thr Gin Glu Glu Asn 

595 600 605 

Arg He Cys Ser Ser Pro Val Gin Ser Leu Leu Asp Leu Phe Gin Thr 

610 615 620 

Ser Glu Glu Lys Ser Glu Phe Leu Gly Phe Thr Ser Tyr Thr Glu Lys 
625 630 635 640 

Ser Gly He Cys Asn Val Leu Asp He Trp Glu Glu Glu Asn Ser Asp 

645 650 655 

Asn Leu Leu Thr Ala Phe Phe Ser Ser Pro Ser Thr Ser Thr Phe Thr 
660 665 670 

Gly Phe 



<210> 10 
<211> 176 
<212> PRT 

<213> Homo sapiens 



<400> 10 

Asp He Arg Tyr Tyr He Glu Gin Lys Lys Lys Glu Leu Tyr Leu Leu 
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Lys Lys Ser Ser Thr Ser Val Arg Asp Gly Gly Lys Arg Val Gly Ser 



20 



25 



30 



Gly Ala Gin Lys Thr Arg Thr Gly Arg Le. Lys Lys Pro Phe Val Lys 

40 45 



35 



Val Glu Asp Met Ser Gin Leu Tyr Arg Pro Phe Tyr Leu Gin Leu Thr 

55 60 



50 



Asn Met Pro Phe He Asn Tyr Ser He Gin Lys Pro Cys Ser Pro Phe 



65 



70 



75 



80 



ASP Val ASP Lys Pro Ser Sar Mat Gin Lys Gin Thr Gin Val Lys Leu 



85 90 95 



teg Ila Gin Thr Asp Gly Asp Lys Tyr Gly Gly Thr Ser He Gin Uu 
100 



Gin Leu Lys 
115 



Glu Lys Lys Lys Lys Gly Tyr Cys Glu Cys Cys Leu Gin 



120 125 



Lys Tyr Glu Asp Leu Glu Thr His Leu Leu Ser Glu Gin His Arg Asn 

IOC 140 

130 
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Phe Ala Gin Ser Asn Gin Tyr Gin Val Val Asp Asp He Val Ser Lys 
145 



Val Phe Asp Phe Val Glu Tyr Glu Lys Asp Thr Pro Lys Lys Lys 



Leu 

165 



170 175 



<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 



<400> 11 

30 

cccaagcttg acattagata ctacattgaa 



<210> 12 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 



<400> 12 

30 

ccggaattct ttctttttag gtgtgtcctt 



<210> 13 
<211> 11 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencetTAT sequence 
<400> 13 

Tyr Gly Arg Lys Lys Arg Arg Gin Arg Arg Arg 
1 5 10 



<210> 14 
<211> 12 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: an artificially 
synthesized adaptor sequence 



<400> 14 

12 

aattgcggcc gc 



<210> 15 
<211> 52 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence'.an artificially 
synthesized primer sequence 



<400> 15 

ataagaatgc ggccgctaag aaggagatat acatatgtac ccctacgacg tg 52 



<210> 16 
<211> 37 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 16 

ataagaatgc ggccgcttat cacaagctca tatcttt 

<210> 17 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized peptide sequence 

<400> 17 

Met Tyr Pro Tyr Asp Val Pro Asp Tyr Ala Phe Ser Pro Gin Arg Asp 
1 5 10 15 



<210> 18 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 



<400> 18 

29 

cacggatcca tggcatccag cccggccca 



<210> 19 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 19 

gtgctcgagc atcgctgtca tacaggagcc 



<210> 20 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
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<220> 



<223> Description of Artificial Sequence: an artificially 
synthesized peptide sequence 



<220> 

<221> MODJIES 
<222> (9) 

<223> PHOSPHORYLATION 



<400> 20 

Cys Arg Gly Asn Asp Pro Leu Thr Ser Ser 
1 5 10 



<210> 21 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized peptide sequence 



<400> 21 

Cys Arg Gly Asn Asp Pro Leu Thr Ser Ser 
1 5 10 
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<Subject of search> 4. • „ »o 

. Claim 7 relates to a cell proliferation inhibitor which contains as 
the active ingredient a compound defined by a desired property being 
selected by the screening method according to claim 6". Although claim 
6 involves any cell proliferation inhibitors containing any compounds 
having the above property as the active ingredient, only part of the 
claimed compounds are disclosed in the meaning as described m PCX Article 
5 Thus, it is considered that this claim is not supported by the 
disclosure in the description in the meaning as described in PCX Article 

Although the common technical knowledge at the point of^ the 
application is taken into consideration, the scope of the 'cell 
proliferation inhibitor containing as the active ingredient a compound 
selected by the screening method according to claim 6" cannot be 
specified. Thus, claim 7 also fails to fulfill the requirement of 
clearness as described in PCT Article 6. 

Such being the case, the search was made on cell proliferation 
inhibitors containing as the active ingredient the compounds 
specifically described as being selected by the screening method 
according to claim 6 (i.e., lowering the phosphorylation level by the 
kinase activity of the Cdc7-ASK kinase complex) . 

<Unity of Invention> 

The matter common to claims 1 to 14 resides in a Cdc7-ASK complex, 
a method of assaying the kinase activity of the Cdc7-ASK complex using 
a protein containing the amino acid sequence represented by SEQ ID NO. 1 
in the present application or a protein functionally equivalent thereto 
and relating to this method. _^ j t nev 

However, J. Biol. Chem., 2000, 275 (37) , p. 29042-52 reported a Cdc7 -ASK 
kinase complex and a method of assaying the kinase activity of the 
Cdc7-ASK complex with the use of mouse MCM2 . Since it is recognized that 
this mouse MCM2 is equivalent to a protein containing the amino acid 
sequence represented by SEQ ID N0:1 in the present application, the above 
common matter is described in the above document and, therefore, not 

novel . _ . 

Namely, the above common matter falls within the category of prior 
art and thus cannot be regarded as a special technical feature m the 
meaning as described in the second sentence in PCT Rule 13.2. 

Accordingly, there is no matter common to all claims. Since there 
is no common matter seemingly being a special technical feature in the 
meaning as described in the second sentence in PCT Rule 13.2, there is 
no technical relevancy in the meaning of PCT Rule 13 among these 
inventions different from each other . ^ , ^ . •, , ^.w 

Therefore, it is obvious that claims 1 to 14 do not fulfill the 
requirement of unity of invention. 

Such being the case, the claims have the following 4 groups of 
inventions: 

(1) the inventions as set forth in claims 1 to 9 and 11; 

(2) the invention as set forth in claim 10; 

(3) the invention as set forth in claim 12; and 

(4) the inventions as set forth in claims 13 to 14. 
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